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DISCLAIMER PAGE 


Recovery plans delineate reasonable actions which are believed to be required to recover and/or 
protect listed species. Plans are published by the U.S. Fish and Wildlife Service and the 
National Marine Fisheries Service, sometimes prepared wit11 the assistance of recovery teams, 
contractors, state agencies, and others. Objectives will be attained and any necessary funds 
made available subject to budgetary and other constraints affecting the parties imnvolved, as well 
as the need to address other priorities. Recovery plans do not necessarily represent the views 
nor the official positions or approval of any individuals or agencies involved in the plan 
formulation, other than the U.S. Fish and Wildlife Service and the National Marine Fisheries 
Service. They represent the official position of the U.S. IFish and Wildlife Service and the 
National Marine Fisheries Service &after they have been signed lby the Regilonal Director of 
the Fish and Wildlife Service and the Assistant Director for Fisheries of the National Marine 
Fisheries Service as approved. Approved recovery plans are subject to modific.ation as dictated 
by new findings, changes in species status, and the completion of recovery tasks. 
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EXECUTIVE SUMMARY 


Current Svecies ,Status: The current population levels of Gulf sturgeon in rivers other than the 
Suwannee and Apalachicola are unknown, but are thought to be reduced from historic levels. 
Historically, the subspecies occurred in most major rivers from the Mississippi River to the 
Suwannee River, and marine waters of tht: central and eastern Gulf of Mexico to Florida Bay. 

Habitat Requiren~ents and Limiting Factors: The Gulf sturgeon is an anadromous fish whiclh 
migrates from salt water into large coastal rivers to spawn and spend the warm months. Thlf: 
majority of its life is spent in fresh water. Major population limiting factors are thought to 
include barriers (dams) to historical spawning habitats, loss of habitat, poor water quality, and 
overfishing. 

Recovery Ob-iecijg: The short-term recovery objective is to prevent further reduction off 
existing wild populations of Gulf sturgeon. The long-term recovery objective is to establish 
population levels that would allow delisting of the Gulf sturgeon in discrete management units. 
Gulf sturgeon in discrete management units could be delisted by 2023, if the required criteria1 
are met. Following delisting, a long-term fishery management objective is to establish self- 
sustaining populaitions that could withstand directed fishing pressure within discrete management. 
units. 

Recovery Criteri;!: The short-term recovery objective will be considered achieved for a 
management unit when the catch-per-unit-effort (CPUE) during monitoring is not declining from 
the baseline level over a 3 to 5-year period. This objective will apply to all management units 
within the range of the subspecies. Management units will be defined using an ecosystem 
approach based on river drainages, but may also incorporate genetic affinities among population!; 
in different river drainages. Baselines will be determined by fishery independent CPUE levels. 

The long-term rec:overy objective will be considered achieved for a management unit when the 
population is demonstrated to be self-sustaining and efforts are underway to restore lost or 
degraded habitat. A self-sustaining populatxon is one in which the average rate of natural 
recruitment is at least equal to the average mortality rate in a 12-year period. While this 
objective will be sought for all management units, it is recognized that it may not be achievable 
for all management units. The long-term fishery management objective will be considered 
attained for a given management unit when ii sustainable yield can be achieved while maintaining 
a stable population through natural recruitment. Note that the objective is not necessarily the 
opening of a management unit to fishing, but rather the development of a population that can 
sustain a fishery. Opening a population to fishing will be at the discretion of state(s) within 
whose jurisdiction(s) the management unit occurs. As with the long-term recovery objective, 
this objective may not be achievable for all management units, but will be sought for all units. 



EX.ECUTIVE SUMMARY (continued) 

Priority 1 Recovery Tasks: 

1.  	 Develop and implernent standardized population sampling and monitoring techniques 
(1.3.1). 

2, 	 Develop and implement regulatory framework to eliminate introductions of non-
indigenous stock or other sturgeon species (2.5.3). 

3. 	 Reduce or eliminate incidental mortality (2.1.2). 

4. 	 Restore the benefits of natural riverine habitats (2.4.5). 

5. 	 Utilize existing authorities to protect habitat and where inadequate, recommend new laws 
and regulations (2.3.1). 

Costs ($000'~) of Priority 1 Tasks: 

Year -- Action 2 	 Action 4' Action 5Action 1 Action 3 
FY' 1 59 0 125 26 29 
FY' 2 73 25 125 48 29 
FY 3 114 0 125 48 29 
FY 4 108 0 75 31 29 
FY 5 108 0 25 0 0. 

Cosit of No. 1 Priority Actions: $1,23 1,000 
' .Actual restoration costs undetermined 

--Totial Cost of Recovg :  $8,413,000 

--Dare of Recovery: Delisting should be initiated by 2023, for management units ,where recovery 
criteria have been met. 
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PREFACE 


The U.S. Fish and Wildlife Service (FWS) and National Marine Fisheries Service (NMFS) 
jointly listed the Gulf sturgeon as threatened under the authority of the Endangered Species Act 
of 1973, as amended (ESA:). 

The FWS prepared a Report on the Conservation Status of the Gulf of Mexico Sturgeon 
Acipenser oxvrhinchus dew& in 1988 as a precursor to the listing process. The Gulf States 
Marine Fisheries Commission (GSMFC) began an initiative in late 1990 to draft a fishery 
management plan for the Gulf sturgeon. The drafting team (ad hoc subcommittee of the 
GSMFC Technical Coordinating Committee, Anadromous Fish Subcommittee), on October 1, 
1991, in response 1.0 the listing, took action to draft a management/recovery plan. 'This plan 
meets the requirements of a fisheries management plan as originally begun by the GSMFC, as 
well as the requirements associated with an Endangered Species Act recovery plan. The plan 
incorporates the format that has become standard in federal endangered and threatened species 
recovery plans in recent years. 'The FWS published a "Framework for the Management and 
Conservation of Paddlefish and Sturgeon Species in the United States" in March 1993. This 
document resulted fi-om a workshop sponsored by the FWS that was attended by representatives 
of other federal agencies, tht: states, the private aquaculture community, and academia in January 
1992. Th~s  recovery plan is consistent with the framework document, and in essence, steps 
down the recornme~~dations and sl.rategies contained therein. 

The plan is intended to serve as a guide that delineates and schedules those actions believed 
necessary to restore the Gulf sturgeon as a viable self-sustaining element of its ecosystem. Some 
of !.he tasks described in the plan are ongoing by the FWS, GSMFC, NBS, arid the states of 
L~uisiana, Mississippi, Alabama, and Florida. The inclusion of these ongoing tasks represents 
an awareness of their importance, and offers support for their continuation. 13ecause of this 
ongoing research on the subspecies, the plan incorporates personal communications and 
unpublished data. 
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I .  INTRODUCTION 

NOMENCLATURE 

The scientific name for Atlantic sturgeon is Acipenser o4yrinchus Mitchill. This species cojnsists 
of two geographically disjunct subspecies: the Gulf sturgeon, Acipenser oxy,m'nchus desotoi, 
which inhabits the Gulf of Mexico watersheds, and t11.e Atlantic coast subspe:cies, Acipenser 
oxyrinchus oxyrinchus. 

Gilbert (1992) discovered that the species name of the Atlantic sturgeon has been "...misspelled 
for over one hundred years.. ." as oxyrhynchus rather than oxyrinchus. Consequ~ently, based on 
the rules of zoological nomenclature, oxyrinchus is useld throughout this plan. 

Other colloquial names, in addition to Gulf sturgeon, are: Gulf of Mexico shllrgeon, Atlantic 
sturgeon, common shlrgeon and sea sturgeon. 

TAXONOMY 

Class: Osteichthyes 
Order: Acipenseriformes 

Family : Acipenseridae 
Genus: Acipenser 

Species: oxyrinchus 
Subspecies: desotoi 

TyI)e Specimens 

The holotype was collected from the mouth of Singing River (West Pascagoula River) in 
Mississippi Sound off Gautier, Mississippi and is housed in the U.S. Natiorilal Museunm of 
Natural History, Washington, DC. The paratype was collected with the holotype and is 
deposited in the Chicago Natural History Museum (Vladlykov 1955). 

Current Taxonomic Treatment 

The Gulf sturgeon is a member of the family Acipenseridae which inhabits the Atlantic, Gulf, 
Pacific and certain freshwaters of the United States (Ginsburg 1952). The familly includes five 
mernbers of the genus Acipenser, and three members of the genus Scaphirhynclrus. 

Other sturgeon likely to be found in the same waters with Gulf sturgeon include the pallid 
sturgeon, Scaphirhynch~is albus, the shovelnose sturgeon, S. platorynchus, and Alabama sturgeon 
S. ryuttkusi (Rafinesque 1820; Forbes and Richardson 1908; Williams and Cllemmer 199 1). 
Scaphirhynchus are freshwater sturgeon that are native to the Mississippi and Mobile River 
systems. They formerly occurred in the upper Rio Grande River in New Mexico, but have not 
been recorded since 187'4 (Lee et al., 1980). The fish allre characterized by a fl,ittened shovel- 



shaped snout and are easily distinguished from Gulf sturgeon. Acipenser oxyrinchus desotoi is 
the only amadrornous stuirgeon occzurring in the Gulf of Mexico. 

Based on morphometrics, Woo1e.y (1985) concluded that A. o. desotoi is a valid subspecies. 
Bowen and Avise (1990) analyzed the genetic structure of Atlantic and Gulf sturgeon using 
mitochondria1 DNA (mtDbNA) restriction fragment length polymorphism analysis, and postulated 
that relatively recent genetic cont,act had occurred between the two regions because of several 
shared mtl>NA clones and clonal arrays. However, Ong et al. (manuscript submitted) used 
direct sequence analysis of the nltDNA controll region and found three fixed nucleotide site 
differences between A. oxyrinchus from the Atlantic and Gulf coasts. They concluded that 
subspecific divisions are warranted for A. oxyrinchus,based on fixed genetic differences between 
the forms, their allopatric distributions, and their morphometric and life history differences. 
Ong et al. also postulated that theiir data, and those of Bowen and Avise (1990), indicate that thc 
reproductive isolation between A ,  o. desotoi and A. o. oxyrinchus occurred because of climatic 
fluctuations in tht: Pleistocene in conjunction with related changes in the size of the Florida 
peninsula. Further, they inoted that even if the two subspecies occasionally mix in ocean waters,, 
the finding of fixed genetic differences between them suggests that homing fidelity is high in A 
oxyrinchus. 

STATUS 

The U.S. Fish and Wildlife Service (FWS) and National Marine Fisheries Service (NMFS) 
designated the Gulf sturgeon to be a threatened subspecies, pursuant to the Endangered Species 
Act of 1973, as arnended (ESA). The listing became official on September 30, 1991. As pad 

.of the listing, a special rule was promulgafed to allow taking of the subspecies for educationall 
purposes, scientific purposes, the enhancement of propagation or survival of the subspecies, 
zoological exhibition, and other conservation purposes consistent with the ESA. The special rule 
will allow conservation and recovery activities for Gulf sturgeon to be accomplished without a 
federal permit, provided the activities are in compliance with applicable state laws (FWS 1991a). 

DESCRIPTION 

Gulf sturgeon are anadromolus fish with a sub-cylindrical body imbedded with bony plates or 
scutes. The snout. is greatly extended andl bladelike with four fleshy barbels in front of the 
mouth, which is protractile on the lower surface o~f the head. The upper lobe of the tail is longer 
than the lower lobe (Figure 1). The subspecies is light brown tc dark brown in color and pale 
underneath (Vlady kov 1955; Vladykov and GreeNey 1963). 

Characteristics cornmon to both subspecies, A. o. oxyrinchus and A. o. desotoi are: Scutes 
strongly developed in longitudinal rows; 7 to 13 (average 9.8) dorsal shields; 24 to 35 (average 
28.7) lateral shields behind dorsal fin in pairs; elongated fulcrum at base of lower caudal lobe 
decidedly longer than base of anal fin; head elongate; snout longer than postorbital distance in 
individuals up to 95.0 cm (38.0 in), but shorter than postorbital distance in older specimens 
(Vladykov and Grceley 1963). 



Figure 1: Gulf sturgeon Acipenser oxyrinchus desotoi (from Bigelow et al., 1963) 

The most significant morphological characteristic to distinguish A. o. oxyn'nc*hus from A. o. 
de,sotoi is the length of the spleen. Wooley (1985) found A. o. desotoi specimens had a mean 
splleen length versus fork length measurement of 12.3 % (range 7.9 to 15.8%, SD 2.5, r = 
0.:212). Alcipenser o. oxyrinchus specimens had a mean spleen length versus fork length (FL) 
measurement of 5 .7  % (range 2.8 to 8.3 %, SD 1.8, r = 0.121) for a statistically signiilcant 
difference (IP < 0.05) and miniimal overlap. He concluded that Gulf sturgeon and Atlantic 
sturgeon populatio~w are alllopatric and are sufficiently discrete to be considered distinct stocks 
for sturgeon population managerrlent. 

POPULATION SIZE AND) DISlrRIBUTION 

According to Woolley and (Jrateau (1985) Gulf sturgeon occurred in most major river systems 
frolm the Mississippi River to the Suwannee River, Florida and in marine wate1.s of the Central 
anti Eastern Gulf of Mexico south to Florida Bay (Figure 2). Comparison of historic 
information and current data indicates that Gulf sturgeon populations are reduced from historic 
levels (Barkuloo 1988). At present, Gulf sturgeon population estimates are unkn~own throughout 
its range; however, estimates have been completed for the Apalachicsla and Slrwannee rivers. 

-Extant Oct:u~rrences of Gulf Sturg,eon 

Offshore 

A Gulf sturgeon was caught on hook and line in 1965 by Dianne Cox, a F;WS employee. The 
45.7-cm (1 &in) Gulf sturgeon was caught in the Gulf of Mexico, 1.6 to 3.2 km (1 to 2 mi) east 
of (Galveston Island in 6.1 In (20 ft) of water (Reynolds 1993). 

The incidental catch of Gulf sturgeon in the industrial bottomfish (petfood) fish€ry in the north- 
central Gulf of Mexico froim 1959 to 1963 was reported by Roithrnayr (1965), based on the 
doc;umentation of oine juvenile specimen. The bottomfish fishery worked an area between Point 
au Fer, Louisiana and Perdiido Baiy, Florida from shore to 55 m (180 ft). 
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Figure 2: Range of the Gulf Sturgeon 

Mermantau River Basin 

Mermantau River: The Louisiana Department of Wildlife and Fisheries (1979) reported that 
an Atlantic sturgelon was caught b:y a Mr. :Hugh Mhire in an otter trawl while shrimping in thc 
Gulf off the mouth of the Bdermentau River, Cameron Parish. This specimen was probably ;,I 

Gulf sturgeon. 

Mississippi River Basin 

A photograph of a "sea" shlrgeon captured at tht: mouth of the Mississippi River was shown ill1 
Fishes and Fishinn in Louisiana (1965). Reynolds (1993) reported that a sturgeon measuring 
282 cm (11 1.0 in) and weighing 2:28.2 kg (503.0 lb) was caught at the mouth of the Mississippli 
River at Cow Horn Reef in September of 1936. 

Mississippi River: A Gulf sturgeon was caught by a commercial fisherman in the auxiliary 
outflow cha~inel between river krn 500.3 (river mi 31 1 .O) of the Mississippi River and river hi 



16.09 (river mi 10.0) of the Red River on March 28, 1994 (G. - Co~rstant, personal 
communication). 'The Gulf sturgeon weighed 28.8 kg (63.5 lb) and was 15 1.2 cm (59.5 in) 
len~gth and was caught in a 1.2 rn (4.0 ft) hoop net. 

Lake Ponltcl~artraiin Basin 

Lake Pontchartra~in/Lake Borgne/Rigolets: The Louisiana Department o~f Wildlife and 
Fisheries (LIDWF) collected twelve Gulf sturgeon weighing 0.22 to 9 kg (0.5 to 19.8 lb) April 
through June of 1993 (H. Rogillio, personal communication). During a study from January 1990 
to March 119'93, LDbWF collected and tagged 19 Gulf sturgeon weighing 0.2S to 14.5 kg (0.6 to 
32.0 lb) fronn Lake Pontchartrain., Lake Borgne, and the Rigolets (Rogillio 19911). Comrnc:rcial 
anti sport lfishermen incidentally caught 177 Gulf sturgeon measuring up to 220.0 cm (86.6 in) 
in length and weighing frolm 1.0 to 68.0 kg (2.2 to 149.9 lb) from Lake Po~~tchartrain from 
October 1991 to Sleptember 1992 (Rogillio 1993). Reynolds (1993) reported that sturgeon 
measuring up to 220.0 cm (86.6 in) in length and weighing up to 117.3 kg (258.0 lb) were 
incidentally caught by shrimp trawlers, netters and recreational anglers from 11989 to 1993 in 
Lake Pontchartrain. A specimen weighing 53.6 kg (118 lbs) was caught by a hook-and-line 
fislherman in 1986 (Sentry News 1986). Davis et al. (1970) reported that sturgeon were 
collected from Lake Ponchartrain during an anadromous fish survey from 1960 to 1969. 

Tclhefuncte River: Commercial gillnetters incidentally caught 15 Gulf shn~rgeon weighing 
from 1.0 to 18.0 kg (2.2 to 39.7 Ib) between February and March 1991 in the mouth of 
the river (H. Rogillio, personal communication). Davis et al. (1970) relported that Gulf 
stuxgeon were collected in trammel nets from the Tchefuncte River during an anadro~nous 
fish survey conducte:d from 1966 to 1969. 

Tic:kfaw River: Davis et ;al. (1970) reported the collection of sturgeon in trammel nets 
from the Tickfaw River during an anadromous fish survey from 1966 t11:) 1969. 

Tangipahoa River: Davis et al. (1970) reported that sturgeon were collected in trarnmel 
nets from th~e Tangipahoa River during an anadromous fish survey fiom 1966 to 1969. 

Aniite River: Davis et al. (1970) reported catch of a sturgeon by a cornrnci:rcial fisherman 
from the Amite River. Identification of the fish was c:onfirmed by the fislheries biologists 
with the Louisiana Wild Life (sic) and Fisheries Commission who wen,: conducting an 
ana.dromous fish survey. 

Pearll River: Esher and Bradshaw (1988) and Bradshaw (personal com~munication) gill 
netletl a Gulf sturgeon in May 1988 in the lower Pearl River. Sixty -three Gulf sturgeon 
ranging from juvenile to subadult size were col1ecti:d from river mile 20 of the Pearl 
River in 1985 (F. Petzold, personal communication). A 72.7 kg (160.3 Ib) female Gulf 
stuirgeon was caught just south of Jackson, Mississippi in 1984 by Mira~lida and Jackson 
(198'7). The FWS (donated a Gulf sturgeon caught by a commercial fisherman iin the 
Pearl River at Montjcello to the Mississippi Museum of Natural Science Fish Collection 



(MMNS 20206) in 1982 (C'. Knight, personal communication; W. McDeaman, personal 
communication). The MFDWFP rneasured and photographed a 119.0 kg (263.0 lb) Gulf 
sturgeon, 2.2 m (7.25 ft) in length taken by a commercial fisherman below the Ross 
Barnett Reservoir spillway in 1976 (W. NIcDearman, personal communication). 
McDearman and Stewart (personal cornrnunication) also note that in the Pearl River 
between Georgetown and Monticello, Mi~ssissippi, there is an area where 2 to 3 Gulf 
sturgeon are roui.inely reported by commlercial fisherman every 4 to 5 ye:ars. In 1971 
a Gulf sturgeon from the Pearl River was examined as part of a parasite study (N. 
Jordan, personal communication). Davis et al. (1970) reported the catch of Gulf 
sturgeon in hoop nets from the F'earl River at Highway 90 during an anadromous fish 
survey from 1966 to 1969. The Gulf stuirgeon ranged in size from 15.2 cm (6.0 in) to 
187.9 cm (74.0 in). 

Middle Piearl River: Two Gulf sturgeon were collected in the Middle West Pearl 
River, St Tammy Parish, Louisiana, oine on March 1, 1995, and the other on 
March 2, 1995, by the U S. Army Corps of Engineers, Waterways Experiment 
Station (JNES). The Gulf sturgeon were collected in gill nets and the first 
sturgeon caught weighed 0.28 kg (0.62 lb) and measured 36.2 cm (14.3 in) in 
total length. The second Gulf sturgeon weighed 0.28 kg (0.62 lb) and measured 
43 5 cm (17.1 in) in total length. Both fish were tagged with Peterson discs and 
released (M. Chan, personal comrnunication). 

Louisiana Deparlment of Wildlife and Fisheries personnel collected 77 Gulf 
sturgeon from the west Middle Pearl River in 1994 (H. Rogillio, personal 
cornrnunication). The fish ranged in length from 45.7 to 165.1 cm (18 to 65 in). 
The majority of tlhe fish (84 percent) ranged in length from 74.0 to 114.3 cm (29 
to 45 in). The 1,DlWF also collected 141 Gulf sturgeon weighing 1.5 to 14.5 kg 
(3.3 to 32 lb) in tlhe Middle and west Middle Pearl River from June 1992 through 
June 1993 (H. Rolgillio, personal communication). Two of those specimens were 
tagged with radio tags. The LDWF also collected 13 Gulf sturgeon weighing 
0.27 to 4.3 kg (0.6 to 9.5 lb) in the Middle Pearl River (Drumhole) from April 
to May 1992 (Rogillio 19'93). Commerc:ial fishermen caught one Gulf sturgeon 
weighing 45.0 kg (99.2 It)) in the Middle Pearl River in February 1991. 

Bogue Chitto: Three Gulf sturgeoln were also captured by LDWF in the Bogue 
Chitto River below the Bogue Chiltto sill in 1993. The Gulf sturgt:on weighed 
from 2.9 to 4.5 k;g (6.5 to 14.5 lb) (H. Rogillio, personal communication). 

East Pearl River: Biologi~sts with the FWS gill netted a Gulf sturgeon from the 
Mikes River, a tributary to the East Pearl River during a fishery survey in the 
spring of 1992. The fish was 0.'7 m (2.3 ft) in length (P. Doul;las, personal 
communication). Davis et al. (1970) reported that one sturgeon was collected in 
a trammel net firo~n the East Pearl River on November 1, 1968 during an 
anadromous fish survey conducted from 1966 to 1969. 



West Pearl River: Commercial fishermen caught five Gulf sturgeon weighing 
from 0.1 to 0.3 kg (0.22 to 0.66 Ib) in the West Pearl River In October 1990 
(H. Rogillio, personal communication). 

Mississippi Sound -
Bradshaw (personal communicati~on) reported three tag returns from Gulf sturgeon that were 
incidentally caught by shrimpers working in Mississippi Sound during th(: fall of 1985. 
Bradshaw originally collected these Gulf sturgeon from river krn 32 (river mi :,lo) on the Pearl 
River earlier in 1985. He also noted finding three dead Gulf sturgeon iricidei~itally caught by 
gillnetters in the western part of the Sound and revived another Gulf sturgeon a gillnetter had 
caught "on" Horn Island in 1989. Five Gulf sturgeon from Mississippi Sound near Horn Island 
were exanlined as part of a parasite study (N. Jordan, personal communicatiomn). Of the five 
sturgeon, on~e was examined in each of the years 1973, 1976, and 1977, and two in 1982. One 
Gulf sturgeon [Gulf Coast Research Laboratory (GCRL) #I71 11 was incident~lly caught in a 
shrimp trawl off the east end of Deer Island in Mississippi Sound in November 1966 in 
approximately 5.5 m (18 ft) of water. The Gulf sturgeon had a total length ('TL) of 75.2 cm 
(251.6 in). Near this same location J. Y. Christmas (personal communication) wported catching 
one Gulf sturgeon (GCRL #28) with a TL of 55.2 cm (21.7 in) while sampling with a shrimp 
trawl in March 1960. 

Biloxi Bay 

One Gulf sturgeon was incidentally caught in a shrimp trawl in Biloxi Bay off IMarsh Point on 
November 19, 1960 (GCRL, #337). The fish was 55.5 cm (22.0 in) TL. 

Paricagoul;~ ]River Basin 

Paicagoula 13ay: Shepard (person~al communication) caught two Gulf sturgeon ;st the mouth of 
Bayou Lahlotte during the winters of 1991 and 1992 while gillnetting for the J.1,. Scott Marine 
Education Center (GCRL). Reynolds (1993) reported cornnlercial fishermen collecting (Gulf 
sturgeon in and near the mouth of the Pascagoula River in the late 1980's a a i  early 1990's. 
Shepard (personal communication) reports catching nine Gulf sturgeon from the mouth of the 
West Pascagoula River while gillnetting from 1983 to 1984. All but one of the sturgeon were 
caught at the mouth of Bayou LiMotte. The ninth fish was captured near tlhe Sandalwood 
Canal. One Gulf sturgeon from the mouth of the Pascagoula River was examined in 1970 as 
pad. of as part of a parasite study conducted by GCRL (N. Jordan, personal coi~municatic~n). 

Pascagoula~ River: Murphy and Skaines (1994) reported col1e:ction of seven Gulf sturgeon in the 
lower three miles of the Pasc:agoula River from April to June 1993. Two were radio tagged and 
released. The fish ranged in length from 46.4 to 111.8 cm (18.3 to 44.0 in) a.nd from 0.8 to 
10.4 kg (1.8 lto 22.9 lb) in weight. Miranda and Jackson (1987), collected a 78.2 cm (30.11 in) 
Gulf sturge:on in June 1987 during 30 net-nights from the river. Three Gulf sturgeon vvere 
examined firom the Pascagoula River as part of a parasite study conducted by GCRL. One was 

, ~ ~ ~ c ~ a s a w n a vrimer: Mlranaa ana JacKson ( l Y t c / )  re~orted a catch of a 56.7 ke 



examined in 1978, the second iln 1982 and the third in 1984 (N. Jordan, personal 
connm,unication). 

Chickasawhay River: Mirarlda and Jackson (1987) reported a catch of a 56.7 kg 
(125.0 Ib) Gulf sturgeon in 1085 from the Chickasawhay River, which is a tributary of 
the Pascagoula River. 

Leaf River: Murphy and Skaines (1994) reported that one of two fish radio-tagged from 
the lower Pascagoula River in May 1993 was located twice i n  September of that year. 
The last dlocumented location of the fish was in the Leaf River three miles downstrearin 
from McLain, Mississippi approximately 123.8 km (77.0 mi) from its site of capture. 

West Pascagoula River: TNO Gulf sturgeon from the West Pascagoula River werje 
examined in 1973 and 1979 as part of a parasite study conductled by GCRL (N. Jordan, 
personal communication). Iin December 16, 1964, a Gulf sturgeon (GCRL #4501) was 
collected by T.D. McIlwai~n in Big Lake off the West Pascagolilla River. The sturgeoin 
weighed 01.24 g (0.52 Ib) and was 45.6 cm (18.0 in) TL. Tht: water temperature was 
13.9"C (57.0°F) with a salinity of 1.1 ppt. 

Mobille River Basin 

Mobille Bay: A live Gulf sturgeon was picked up on the shoreline of Bayou LaBatre by ,a 
fishiennan on March 8, 1993 (F. I'ara.uka, personal communication). 'fhe fish was 127 cm (510 
in) long and weighed 12.5 kg (27.5 Ib). The fish was held for observation at the Dauphin Islan~d 
Sealab until a F7KS biologist measured, weighed, radio-tagged, andl collected genetic tissue 
samples and released it into Mobile Elay a day later. Efforts to locate the sturgeon again were 
unsuccessful. In July 1972 approx.i,nately one hundred Gulf sturgeon were observed at the 
mouth of the Blakeley River in eastern Mobile Hay feeding in shallow water (Vittor 1972). The 
sturgeon were approximately .91 m (3 ft) in length. 

Mobile River: A Gulf sturgeon about 150 cm (59.1 in) long was sighted in the Mobile River 
near tlhe head of Mobile Bay on October 3, 1992 by an Alabama Department of Conservation 
and Natural Resources (ADCNR) Marine Resources Division employee. There is a mounteid 
specimen of a -juvenile Gulf sturgeon at the Roussos Restaurant in Mobile, Alabam,a 
(J. Roussos, personal communication). The specimen is approximately 45.7 to 50.8 cm (18 to 
20 in) TL and was collected in 198.5 or 1986. The specimen was caught in a shrimp trawl im 
the Mobile River, presumably at the north end of Mobile Bay. 

Tensaw River: The ADCNR reported that a commercial fisherman incidentally caught 
a 180 cm ((70.9 in) Gulf sturgeon in the mouth of the Tensaw River in September 1991 
(W. Tucker, personal communication). M. Mettee (personal communication) reporteld 
a 180 cm (70.9 in) Gulf stu,rgeon was incidentally netted ancl released in the Tensaw 
River in A,pril 1986 by a commercial fisherman. 



B1ak;eley River: Cc~mmercial gillnetters incidentally caught Gulf sturgeon in the Blakely 
River during the fall1 from 1989 to 1991. 

Tombigbee River: A specimen caught in June 1987 upstream of Coffeeville on the 
Tombigbee River was verified by an Alabama Geological Survey (AlGS) biologist as 
Aciplenser (M. Mettee, personal communication). In 1977 a Gulf sturgeon from the 
Tolmbigbee River was examined as part of a parasite study (N. Jordan, personal 
co~mnmunication). Incidental catches of Gulf sturgeon still occur anlnually from the 
Tombigbee River in the remaining riverine habitat below Coffeeville dam (J. Duffy, 
personal communication). 

Alabama River: Incidental catches of Gulf sturgeon still occur am~iually fronn the 
Alabama River in the remaining riverine habitat below Claiborne dam (J. Duffy, personal 
communication). 

Pensacola. Bray Basin 

Pensacola Elay: A 56.0 cm (22.0 in) TL Gulf sturgeon was collected in Pctnsacola Bay on 
January 20, 1978 (Collection NO. 103 19, Florida Department of Environmental Protec:tion, 
FPINR). 

Escambia River: Two Gulf sturgeon were collected, tagged and released in the Escambia liiver 
about 1.6 knn (1 .O mi) downstream of highway 184 bridge im September 1994 Iby the FWS (F. 
Parauka, personal communicatio~~). The fish weighed 15.5 and 20.7 kg (34.0 and 45.51 lb). 
1nc:idental catches of Gulf sturgeon have been reported for the Escambia River (G. Bass, 
personal conmunication). Recreational anglers reported that prior to 1980 they would see as 
mamy as 10 Gulf sturgeon jumping in the river but now it its rare to see eve11 one fish jump 
duiring a fishing trip (Reynolds 1993). Prior to a Florida Law prohibiting stuil.geon fishing in 
1984, a limited commercial fishery existed on that river (National Marine F~isheries Service 
1987). 

Coinecuh River: Annual sightings are reported from tlhe Conecuh River in south central 
Ala~bama (J. Duffy , personal communication). 

Blackwater River: Three Gulf sturgeon were collected in the Blackwater River during a Florida 
Game and Flresh Water Fish Commission (FGFC) striped bass netting project in March 1991. 
The fish weighed from 5.0 to 12.0 kg (1 1.0 to 26.5 lb) (FGFC, unpublished dlata). 

Yellow Rkver: Eighteen Gulf sturgeon were collected, tagged and released in th~e Yellow River 
below Boiling Lalie in July 1993 by the FWS (F. Parauka, personal comrnunica~tion). The fish 
weighed frorn 5.8 to 63.6 k:g (12.7 to 140.0 lb). Gulf sturgeon were collectecl in the Yellow 
River during a 19611 to 1962 survey by FGFC (1964). Commercial landings were occasionally 
reported prior to the 1984 fishing prohibition (J. Barkuloo, personal comunication). 



Choci.awhatchee Bay Basin 

Santa Rosa Sound: The 1lJ.S. Environmental Protection Agency (EPA) reported a 23 kg (50 lb) 
Gulf sturgeon washed up om the beach in Santa Rosa Sound near Navarre, Izlorida in 1988 (F. 
Paraulka, personal communication). 

Choct.awhatchee Bay: Fouir Gulf sturgeon were c:ollected by FDEP biologists on April 27, 19913 
from llolly Bay at the eastern end of Ch~ct~awhatchee Bay. The sturgeon ranged in length from 
41.2 to 81.9 cm (16.22 tlo :32.2 in). 

Choctawhatchee River: Fifty adult and subadult Gulf sturgeon were collected, tagged ant1 
released at the mouth of the Ch~octawhatchee River in April 1994 by the North Carolin,l 
Coope:rative Research Unit, North Carolina State University (NCSU) and the FWS (Potak et al. 
1995) Twenty-filve of the fish were equipped with radio tags. The fish weighed from 2.5 to 
72.7 kg (5.5 to 1160.3 It)) and ranged in length from 73.8 to 192.0 cm (29.1 to 75.6 in). 
Twenty-seven Gulf sturgeon were captured, tagged, and released in the Choctawhatchee River 
between Howell Bluff an~d Rocky Landing in 19'88, 1990, and 1991 by the FWS (FWS 1988, 
1990, 1991b). The fish weighed from 4.5 to 52.3 kg (9.9 to 115.3 lb). In addition, a 0.13 kl: 
(0.29 lb) specimen caught by an angler dovvnstream from Caryville, Florida1 in 1991 was tagged 
and released by the FWS (I'WS 1991b). 'Three Gulf sturgeon weighing from 17.0 to 26.0 kl: 
(37.5 to 57.3 lb) were calllected in the upper Choctawhatchee River below its confluence with 
Pea River at Geneva, Alabaima in August I1991 by the FWS (FWS, unpublished data). Annual 
sightings are reported frcom the Choctawhatchee River in south central Alabama (J. Pluffy, 
personal communication). 

Pea River: Three Gulf sturgeon 91.0 to 213.0 cm (35.8 to 83.9 in) in length wen: 
collected bly the AGS during March 1992 about 1.0 to 3.0 krn (0.62 to 1.86 mi) in tht: 
Pea River above its confluence with the Choctawhatchee River (M. Mettee, personal 
communication). ALnnual sightings are reported from the Pea River in south central 
Alabama (.J. Duffy, personal comunicaition). 

Apalachicola, Ch~attahooclhee, Fllint River Basin 

Apalachicola Bay: A 34 0 kg (74..8 lb) Gulf shirgeon was caught by a commercial fisherma11 
in a shrimp trawl in Apalachicola Bay in November 1989 (F. Parauka, personal communication) 
The fish was take11 to the Apalachicola National Estuarine Reserve for observation and was later 
tagged and released at the point of capture by the FWS. A 34.5 kg (76.0 lb) Gulf sturgeon wa; 
captured, tagged and re1e:ased in ,Apalachicola Bay, south of Hwy 98 bridge in March 1988 
Also, in March 1!>87, a 34.0 kg (74.6 lb) Gulf sturgeon was captured, tagged and released ~ I L  

Apalachicola Bay, north of Hwy 98 bridge (F. Parauka, personal commun~ication). Incidentall 
captur~es by comniercial shrimpers and gill net fishermen in Apalachicola 13ay were noted b!! 
Wooley and Crateau (1985) and reported by Swift et al. (1977). 



Apalachicola River: The FWS Panama City, Florida Field Office has tnonitored the 
Apalachicola River Gulf sturgeon population since 1979. Three-hundred and filfty Gulf sturgeon 
were collccited below Jim Wood~vff Lock and Dam (JWLI)), tagged and recaptured from May 
through September, 1981 through 1993. The number of fish staying belo-1 the dam in the 
summer was estimated using a modified Schnabel method. Fish smaller than 45.0 cm (17.7 in) 
TIL were excluded because of sampling bias caused by net selectivity. Since 19134, the estimated 
annual number of fish ranged from 96 to 13 1 with a mean of 115 (FWS 1990, 1991b, 1992). 
PL 145 cnrl(57.1 in) FL specimen was captured by FDEP (FSBC 640008) on October 28, 1970 

in the rivlcr The FGFC (1964) collected Gulf sturgeon during their anadron~io~ls fish survey 
conducted firom 1954 to 1964. 

A report of ithe U.!;. Comrr~issionon Fish and Fisheries (1902) indicated the Apalachicola River 
provided the largest and most economically important cornnlercial sturgeon fi,ijhery in Florida 
in 1901. Archie Carr (personal communication) noted that 32 families comme~cially fished for 
Gulf sturgeon in the mid-1940's. A commercial fishery continued until the late 1970's with only 
a few families. Sport fishing for Gulf sturgeon in the spring, and to a lesser extent in the fall, 
in some of the deeper holes in the Apalachicola River below the JWLD producled fish up \to 73 
kg (160.9 lb) and 2.3 m (7.5 ft) long (Tallahassee Democr,at 1958, 1963, 196'3). 

Brotlhers River: Archie Clarr (1978 and personal conlrnunication) begam studying Gulf 
sturgeon in the Apalachicola River in 1975 and cauglht. only eight sturgeon in 23 days of 
set--netting in Brothers Creek. 

Flint River: Swift et al. (1977) noted a report of a 209 kg (460.8 lb) specimerl from the Flint 
River near AJbany, Georgia befoire 1950, prior to the completion of JWLD in 1957. 

Ochlockone~: River Basin 

Ochlockor\ee River: Four Gulf sturgeon weighing from 2.0 to 4.0 kg (4.4 to 8.8 lb) were 
collected in the lower Ochlockonee River at the mouth of Womack Creek in June 1991 
(F\YS/Panama City and National Biological Survey/Southea~stern Biological Service Center- 
Gai~nesville (IVBSISBSC-G), unpulblished data). Gulf sturgeon were cornmerciallly fished in the 
vicinity of Witchcock Lake in Wakulla County (Swift et al., 1977; Florida Outdoors 1959). The 
fish1 were shipped to the town of Apalachicola for processing and sale to the New York City 
area. Co~r~merciallandings comparable to the Apalachicola River fishery were noted in 1901 
(U.S. Commission Ion Fish (and Fisheries 1902). However, rnost commercial fishing for Gulf 
sturgeon in the riveir ended iln the early 1970's (F. Parauka, personal communic:ation). 

Suwvannee Rilver Basin 

Suvvannee River: The Suwannee River appears to support the most viable Gulf sturgeon 
population among the coastal rivers of the Gulf of Mexico (Huff 1975). 'The Caribbean 
Con~servation Corporation (CCC) has captured, marked, anti released 1,670 spring migrating 
Gulf sturgec:)n at the river mouth since 1986. Based on the recapture of marked fish, the annual 



estimated population size ranged between 2,250 to 3,300 for Gulf sturgeon averaging about 18 
kg (39.7 lb) (Carr and lia~go, unpublished data). An ongoing complerr~entary study by th~e 
NBSIIBSC-G (unpublishetl data) has captured, marked, and released about 1,500 subadults, mo:,,t 
of which were less than 15 kg (33.1 lb), throughout the river from March 1988 through Narclh 
1992. This river supportled a limited commercial Gulf sturgeon fishery from 1899 (U.SI. 
Commission on Fish and Fisheries 1902) until 1984 when the State of Florida prohibited harve:,t 
and possession. 

Tampa Bay Basin 

Tampla Bay: A commercial netter incidentally caught and released a Gulf sturgeon 56.4 CSIII 

(1.8 ft) in length, one mile west of Redington Beach near St. Petersburg in December 1992 
(Reynolds 1993). Before this time, the most recent Gulf sturgeon catch reported from Tampa 
Bay was a 144 cm (56.7 in) FL female weighing 25.8 kg (56.9 lb), collected on December 
11, 1987 near Pin~ellas Point (FDEP fish collection records, no collection number). Tampa Ba'y 
was the location of the firsl. recorded significant sturgeon fishery on the Gulf of Mexico coast, 
lasting only three years (U.S. Cornmissiori on Fish and Fisheries 1902). The fishery began ill1 
1886-1887 with a catch of 1,500 fish yielding 2,268 kg (5,000 lb) of roe. Two thousand fislh 
and 2.858 kg (6,300 lb) of roe were marketed in 1887-1888. The fishery ended after the 1888- 
1889 season when only seven sturgeon were caught. Sturgeon catches have been reporte~~l 
sporadically since 1890. 

Charlotte Harbor Basin 

Charlotte Harbor: A 3.0 kg (6.6 lb) Gulf sturgeon was captured by a comim~ercial mackerel net 
fisherman near the mouth of Charlotte Harbor on January 29, 1992 (R. biz-Carus, persona11 
communication). The shirgeon w,as caught on a sand bar near Boca Grande Pass, 2.4 to 3.0 rn 
(7.9 to 9.8 ft) in depth. While specific infomation was given for this fish, the fishermen relateti 
that tvvo or three sturgeor] of the same size were released alive from the same net set near Boc,a 
Grande Pass. Turo other specimens have been reported from Charlotte Harbor (University of 
FloridaIFlorida State Museum (UFIFSM) 35332; FSBC 18077), one of which is a 24.3 kg (53.rli 
lb) specimen now mounted1 at the Florida Marine Research Institute, FDlE:P, St. Petersburg, 
Florida. 

BIOLOGICAL CIHARACYTERISTICS 

--Habitat 

Gulf sturgeon are: classified as anadromous, with immature and mature fish participating ill 
freshwater migrations (Huff 1975; Carr 1983; Wooley and Crateau 1985; S. Carr, unpublishetl 
data; Jl. Clugston, unpubliished data). Anecdotal information, gillnetting, and biotelemetry havl: 
shown, that subadults and <adiults spend eight to nine months each year in rivers and three to four 
of the coolest months in t:s~tuaries or Gulf waters. It appears that Gulf sturgeon less than twlo 
years old remain in riverine habitats and estuarine areas throughout the year. Many Gulf 



sturgeon In the Suwannee River spend summer months near the mouths of springs and cool- 
water rivers (Foster 1993; S. Carr, unpublished data). The substrate of much of the Suwamee 
Kiver is sand and limerock:, especially in those areas near springs and spring iluns. 

Wooley andl Crateau (1985) reported that Gulf sturgeon in the Apalachicola River utilized the 
area irnmc.:diately tiownstream from JWLD from May through September. Tile area occupied 
colnsisted of the tailrace arid spilllway basin of JWLD and a large scour hole below the lock. 
During high flow periods in the late spring when water was passing through opten water control 
gates at JWLD, Gulf sturgeon would congregate in the turbulent flow, ofterl~ suspended just 
below the water surface. During the summer, Gulf sturgeon concentrated in the large scour hole 
below the lock and in the area of the dam spillway basin. This area represented the deepest 
available water within 25 km (15.5 mi) down-river of the KWLD. Mean total distance moved 
by Gulf sburgeon during this time was only 0.4 km (0.25 mi). In all cases Gulf sturgeon did not 
move more than 0.8 km (0.5 mi) from May through September. The area consisted of sand and 
gravel sublstrate, water depths ranged from 6.0 to 12.0 m (19.7 to 39.4 ft) wi~lh a mean depth 
of 8.4 m (2'7.6 ft) and velctcities ranged from 60.0 to 90.0 cmls (2.0 to 3.0 ftls) with a mean 
velocity of 614.1 cm/s (2.1 ft/s) . Because of the scarcity of historical biologicall data pertaining 
to the Gulf sturgeon in the Apalachicola River it is impossi~ble to ascertain whether the area 
observed as a summer congregation area represents specific historic habitat It may be the best 
altcmative habitat t.ype available to Gulf sturgeon whose migration upstream wa!; blocked by the 
construction of JWLD in 1957. 

The U.S. 141myCorps of Engineers (COE) conducted surveys in this area in November 1991 
and October 1992, to characterize flows associated with a strong cross currlent at the lock 
approach. In November 1991, velocities were measured at a, depth 0.06 and 01.24 m (0.2 and 
0.ZI ft) of the: water column, with velocities ranging from 0.19 to 0.67 m/s (0.1151 to 2.19 ft/s) 
during nomnal powerhouse generation (two turbines on line with trash gate oper~~). The follow- 
up survey in October 1992 included an additional measurement within the large scour hole below 
the lock at a depth within 0.6 m (2 ft) of the bottom. Velocities ranged from 0 08 to 0.92 m/s 
(0.:25 to 3.101 ft/s) fior normal powerhouse generation (with or without the trash gate open; with 
velocities at the bottom of the scour hole ranging from 0.11 to 0.37 m/s (0.36 to 1.2 ftls) (COE 
1993; COE 1994). 

The Brothers River, a tributary entering the lower Apalachicola River at river km 19.3 (river 
mi 12.0) appears to be a staging area for Gulf sturgeon leaving the river (Odenkirk 1989). 'This 
was a favorite location for commercial Gulf sturgeon netting iin past years (J. Fii~,:ht:ra, personal 
conmunication). The Brothers River is a sluggish river with deep holes, swampy banks, and 
a sand and rock bottom. Wcloley and Crateau (1985) characttxized the habitat as having a mean 
depth of 1 I .O m (36.1 ft), water depths ranged from 8.0 to 18.0 m (26.2 to 59.0 ft) arid 
velocities ranged from 0.58 to 0.75 mls (1.9 to 2.46 ftls) with a mean velocity of .60 m/s (1.97 
ft/s). 

Swift et al. (1977) reported that local fishermen believed that Gulf sturgeon spavvnkng occuirred 
in June in the deeper holes and "lakes" along the rivers. Swift also reported thal Gulf sturgeon 



were caught by sport fisherman from deep holes in the Apalachicola River below Jim Woodrulf 
Dam (during the spring and fall in the late 1950's to the late 1960's. 

The FVES reporte:d the riivt:r condlitions during collection of two Gulf stuirgeon from the wea;t 
Middle Pearl River on March 1, 1995. The conditions for at the surface and in 7.62 m (25 ft.) 
of wa.ter were: t'empera1:ure of 15.3 OC (59.6 OF) and 15.3 "C (59.5 OF); conductivity of 643 
pmho'slcm; dissolved oxygen of 9.09 and 8.80 imgll; pH of 6.64 and 6.57; and turbidity at th'~;: 
surface of 32 NTU (M. Chan, personal communication). 

Bradslhaw (personal cornrtlunication) noted that 62 of 63 of the Gulf sturgeon collected from th~,: 
East Pearl River at river krn 32.2 (river mi 20) in 1985 were from one location, a deep, 12.:,! 
m (40 ft) hole. He also reported that another Gulf sturgeon was captured at the same locatio~l 
in 1988. 

Swift et al. (1977) noted Ihat young Gulf sturgeon were reportedly captured in shrimp trawls ill1 
Apalachicola Bay. Muddy, soft bottom silbstrates, the dominant habitat o~f the Bay, compris~~: 
about 78% of the open water zone (Livingston 1984). Wooley and Crateau (1985) reported om: 
Gulf sturgeon was captured 3.2 km (2.0 mi) from the mouth of Apalachicola River in the Ba:y 
in approximately :2 m (6.6 ft) depth over a rnud substrate. Several Gulf sturgeon were collecteci 
from Gulf waters adjacent to Apalachicola Bay (Wooley and Crateau 1985). One Gulf sturge0111 
was caught 1.2 km (.75 mi) south (of Cape St. George in 6 m (19.7 ft) of water and another Gulf 
sturgeon was caprxred 1.6 km (1.0 mi) south of Cape San Blas in 15 m (4.9.2 ft) of' water. 
Limited stomach analyses from Sluwannee and Apalachicola River Gulf sturgeon indicate that 
mud and sand bottoms andl seagrass communities are probably important marine habitats for Gulf 
sturgeon (Mason (and Clugston 1993). 

Migration and Movement, 

The movements of Gulf sturgeon in the Apalachicola, Suwannee, Pearl, and Choctawhatchec: 
rivers have been and are tlleing monitored by ultrasonic and radio telemetry and by conventional 
fish sampling gear (Foster 1993; Carr 1983; Wooley and Crateau 1985; Odenkirk 1989; Rogillio 
1993; Clugston et al., in press; Potak et al. 1995; S. Carr, unpublished data; Odenkirk et al. , 
unpublished manuscript; F. Parauka, personal communication; H. IRogillio, personal 
communication). In general, subadult and adult Gulf sturgeon began to migrate into rivers froni 
the Gulf of Mexico as river temperatures increased to about 16 to 23°C (60.8 to 75.0°F). The!{ 
continued to immigrate thrlough early May, bul most arrive when temperatures reach 21°C. 
Gulf sturgeon have been c~ollected as far upstream as river km 221 (river mi 137.3) in th(: 
Suwannee River. In the Su~wannee River, most radio-tracked Gulf st urge or^ appeared to settlc: 
into four 3.0 to 15.0 km (1.9 to 9.3 mi) long reaches of the river during tlhe summer (Fostel- 
1993). Upstream migration in the Apalachicola River is blocked at river km 1'71 (river mi 106.3 ) 
by the JWLD. Nearly all radio-tracked Giulf sturgeon remained in the dann tailrace during th(: 
summer (Wooley and Cra teau 1985 ; Odenkirk 1989). 



Wooley aindl Crateau (1985) reported that of 99 Gulf sturgeon tagged below JWI,D, Apalachicola 
River, 6 were incidentally captured by shrimp trawlers during the fall season1 in Apalachicola 
Bay and the adjacent Gulf of Mexico. Bradshaw (personal communication) notes three Gulf 
sturgeon Ile collected and tagged in 1985 from the East Pearl River at river k~ln 32.2 (river mi 
20) that vrlelre incidentally caught by shrimpers in Mississippi Sound in the fall c~f that year. One 
Gulf sturgeon, a 53.0 cm (2n.9 in) FL individual, was caught near the west tip of Cat Island, 
a distance of 64.6 km (40 mi) from the release point on the river. 

Si~badult and adult Gulf sturgeon in the Suwannee and Apalachicola Rivers generally began 
downstreim~ migration in late September and October. Wooley and Crateau (1985) found that 
th~e Gulf sturgeon at the JWLD began their downstream migration in late fall when the 
temperature dropped to 23°C (73.4"F). Most return to the estuary or the Gulf of Mexico by 
mid-November to early December. In the Suwannee River, young Gulf sturgeon fiom about 0.3 
tcl 2.5 kg (0.7 to 5.5 lb) remained at the river mouth during the winter and spring and were the 
only Gulf sturgeon captured during December, January and early February o'lirer a three year 
period from late 1987 to 1991 (Clugston et al. 1995). Based on mark-recapture data, these 
young fish did not appear to venture far into the Gulf of Mexico. l'aggi~llg(J. Clugston, 
ulipublish~edl data) and other life history studies (Huff 1975) found small Gulf sturgeon at river 
distributaries indicating that they were spawned in the Suwa~nnee River. 

Radio te11t:metry studies on the Choctawhatchee River conducted by NCSU ill1 the summer of 
1994, found that 25 tagged Gulf sturgeon did not distribute themselves unifomlly lthroughaut the 
river and did not occupy the deepest or coolest water available (Potak et al. 1995). Most fish 
were concentratedl in relatively shallow straight stretches of the river. Of the 25 fish, 23 
remained within two primary summer holding areas in the middle to lower river. They were 
found outside the main channel, where water velocities were less than the max;inium available. 
N[ost of the fish were in water depths of 1.5 to 3.0 m (4.9 to 9.9 ft) and substlrates were silt or 
clay. 

Tagging ;anld radio telemetry studies conducted by the LDWF during 1993 and 1994 showed 
subadult and adult Gulf sturgeon frequented or moved between specific areas from May through 
September. The nnost southern site is known as the Drum lt-lole on the west Mitddle Pearl River 
to1 the upper and lower Fridays Ditch on the west Middle Pearl River. Te1eml:try data showed 
movemend of fish lbetween Fridays Ditch to the West Pearl Iii~ver at Powerline and Yellow Like. 
M[ovemerkt Iwas also observed from Gulf sturgeon tagged from the Boque Chitto1 River below the 
sill at the canal and I ~ k e  Pontchartrain at Bayou Lacombe (H. Rogillio, personal 
cornrnuni~[:ation). 

'Three sonic-tagged Gulf sturgeon were tracked into saline water and monitoretl in Apalachicola 
Bay for one to four hours in late October 1987. In Nov~ember 1989, a Gllllf sturgeon was 
rn~onitored in Apalachicola Bay for 72 hours and tracked for 30.0 km (18.6 )mi) (FWS 1988, 
1889). Four Gulf sturgeon were similarly tracked in late October 1991 outside the Suwarmee 
River and remained for about a week in water depths of 3 0 m (9.8 ft) and 5.0 krn (3.1 mi) 
offshore im an are<a of mud bottom (Carr, unpublished data). 



Gulf sturgeon tagging stllidies in the Apalachicola and Suwannee rivers demonstrate the high 
probalbility of recapture is1 the same river in which the fish were tagged. Between 1986 to 1992, 
appro.rtimately 3,'750 Gulf sturgeon were tagged in the Suwannee River, and of nearly 700 
recaptures, all but two wt:rc: recovered in the Suwannee River. Those two recaptures occurreci 
in the Apalachicola River and offshore near Tarpon Springs, Florida. From 1981 to 1093, ,;I 

total (of 350 Gulf sturgt::oin were tagged in the Apalachicola River. Of those, 160 werri: 
recaptured in the Apalacflicola River, while six individuals were recaptured in the East Pass of 
the Suwannee River (S. Ciirr, unpublished data) and one was recaptured in the Ochlockone~,: 
River (F. Parauka, personal cornrnunication). Of those six individuals recaptured in thli: 
Suwannee River, three vveire recaptured the following year in the East Pass. Radio-trackin;: 
further suggests 1hat ind~viduals return to the same area of the river inhabited the previous 
summer (Foster 1993; Calrr, unpublished data; 1;WSlPanama City, unpublished data). 

Small Gulf sturgeon were noted to move southward along the western Florida coast to F1orid;i 
Bay during the winters of 1957, 1959, and 1962 (D. Robins in personal1 communication to 
Wooley and Crateau 1985). Several sturgeon, estimated at 60 cm (23.6 in) FL, were also 
collected in fish traps in Glovernment Cut, Miami, Florida during the winters of 1957, 1959, anci 
1962 (ID.Robins, personal c:ommunication) . Vladykov examined one of the specimens internally 
and determined it to be A .  o. desotoi. These occurrences may have been in response to 
unusually low winter temperatures . 

Stock!,--

Stabile et al. (unpublished manuscript) used RF1,P analysis of mitochondria1 DNA (mtDNA) of 
Gulf sturgeon collected fjrom six geographically disjunct drainages along the Gulf of Mexico. 
The river systems included the Suwannee, Apalachicola, Ochlockonee, Blackwater, and 
Choctawhatchee rivers in Florida and the Pearl River in Louisiana/Mississippi. Their 
preliminary data analysis indicates that there are significant differences anlong Gulf sturgeoi~l 
stocks. They found the most notable difference existed between the Choctawhatchee River 
samplies and samples from, other Gulf of Mexico rivers. In addition, the results indicated a breallk 
betweten the Apalachicolla/Suwannee river populations and populations to the west of thl,: 
Apalalchicola River. Furtiher, their data suggest that Gulf sturgeon display region-specifil,: 
affinities and may exhibit river-specific fidelity. 

Stabile et al. (unpublish1::d manuscript) also indicated population-level polymorphisms usin:; 
direct sequence analysis iin sturgeon from the Gulf coast rivers. They found that Gulf sturgeon 
analyzed from the Pearl River exhibited haplotypes that were different from all other Gulf coast 
samplles. Polymorphisms at other sites indicated possibly useful markers for discriminatin!; 
sturgeon from the Choct,;lwhatchee and Yellow rivers. No significant differences of mtDN1"i 
haplotypes were found an~loing Gulf sturgeon from the eastern Gulf coast. However, these results 
are colnsidered tentative because of the small sample size. 



--Food Habit;! 

In the Suwamee River, stontachs of Gulf sturgeon 38 to 188 cm (15.0 to 74.0 ~ X I )  FL caught in 
conlmercial gill nets 10.0 m (32.8 ft), 24.5 cm (9.4 in) stretch fished in the lower river in F ~ s t  
Pass contained digested aquatic plant material interspersed with crab hard parts (probably blue 
crab, Callinelctes sapidus). The relative abundance of crab parts was greater in stomachs of 
migrants entering the river in spring and usually absent from those exiting in fall1 (Huff 1975). 
Garnmaride:an amphipods were primarily found in smaller schooled Gulf sturgc,:on < 82.0 cm 
(32.3 in) caught with trammel nets in shallow water 1.0 to 2.0 m (3.3 to 6 6 ft) iin depth over 
a sand bank; at the river's mouth (Alligator Pass). These prey species are associ;ilte~d with sandy 
substrates. Other food items included isopods (Cyathura burbanki), midge larvae, mud shrimp 
(Callianassi~dae), one eel (Moringua sp.), and unidentifiable animal or vegetablt: matter. I-Iuff 
concluded 1hat these small Gulf sturgeon occupied a different habitat than largeit. Gulf sturgeon 
harvested iiri the gill net fishery. 

Mason and C:lugston (1993) studied the food habits of Gulf sturgeon on the S~uwannee River 
from 1988 to 1990. In the spring, immigrating subadult and adult Gulf sturgeon collected from 
the river tnouth contained gammarid, haustoriid, and other amphipods, 1,olychaete and 
oligochaete annelids, lancelets, and brachiopods. However, once in fresh water, these Gulf 
sturgeon did not eat as evidenced by the presence of only a greenish-tinged mucus in their guts 
during June: through October. Stephen Carr (unpublished data) found in the Suwamee River that 
immigrating, sexually mature Gulf sturgeon were mainly empty of food; howeveil-, of food items 
pre,sent, brachiopods and mud shrimp dominated. By contrast, a 13.6 kg (30 0 lb) Gulf sturgeon 
was capturcd by bant trawlers on Red Bank Reef three miles from the mouth ol' the Suwannee 
River in spiring 1986. Its stomach contained six species of li.q;worm, two species of clam, five 
spe~ciesof c:ru~stacea, an echinoderm (sand dollar), an unidentifiable marine worm arid two dozen 
lancelets (S. Carr, unpublished data). Mason and Clugston (1993) found tlhat small Gulf 
sturgeon (01.5 to 4.0 kg) (1.1 to 8.8 lb) collected at the rnver nnouth during the winter and early 
spr~lng contained amphipod and isopod crustaceans, oligochaetes, polychaetes, and chironomid 
and ceratopogonid larvae. Although the guts of these young Gulf st~urgeon contained small 
amounts of food as they migrated upstream to about river km 55 (river mi 34), they too 
contained onlly a detrital mass and were essentially empty in the freshwater reac:hes during the 
summer and fall. 11t remains unclear why most subadult and adult Gulf sturgeoiti feed for three 
to four months in a marine environment and enter fresh water where they do I I O ~feed for the 
following eight or nine months. 

Growth 

Huff (1975) used cross sections of pectoral fin rays to estimate the age of 6311 Gulf sturgeon 
collected firoim the Suwannee River. Because back calculation using fin ray sc.:ctions was not 
possible, mleiin fork lengths for fish ages 1 through 17 were calculated (Figure 3). Mean fork 
length at age 1 was approximately 35.0 cm (13.8 in) and increased to approxisr~ately 145.0 cm 
(57.1 in) at age 17. 



Figure 3: Length-range diagram and regression line, 

Gulf sturgeon age groups 1 to 17, from 1972 to 1973 (Huff 1975) 


Cross sections of pectoral1 fin rays were also used to estimate the age of 76 Gulf sturge011 
collecled from the Apalachicola River, Florida from 1982 to 1990 (Jenkins, unpublishetl 
manuscript). Fish ranged fiom 2 to 28 years old with lengths and weights ranging from 47.0 
to 227.0 cm (18.5 to 89.4 in) and 0.2 to 90.7 kg (0.4 to 200.0 lb). Fin rays from four fisll 
exhibited possible spawning belts. Average growth was 24.0 cm (9.4 in) per year for fish two 
to five years old, and 8.0 cm (3.1 in) per year to the age of eight. Fish marked and later 
recaph~red exhibited similar large growth variations which may be the result of sexuall 
dimorphism. The time of annulus formation was in the late summer and fall, which is a perioti 
of weight loss according ito mark-recapture studies. 

Carr (1983) found that om the average, marked Gulf sturgeon from the Suwannee River gained 
30% of body weight in one yeas. He also noted that little or no growth was seen when 
recapture occurreci during tlie same season and a little weight was lost by some. Wooley ancll 
Crateau (1985) noted that Gulf sturgeon 88.0 to 1 14.0 cm (3 1.5 to 44.9 in) FL tagged in early 
summer in the Apalachicola River below JWLD and subsequently recaptured in the same areal 
in July and Septernber exhibited weight losses of 4 % to 15 % or 0.5 to 2.3 kg (1.1 to 5.1 lb) 
Gulf sturgeon frorn 75.5 tto 101.0 cm (29.7 to 39.8 in) FL tagged in September and recapturetll 
the following yeair betwec.:n May and September, after spending the winter period feeding i111 
Apa1ac:hicola Bay and/or the Gulf of Mexico, showed weight gains of 35% to 137% or 4.3 to 
10.2 kg (9.5 to 2;!.5 lb). 'These growth rates are considered normal for young Gulf sturgeon. 



The recaplnire of 229 marked fish provided an opportunity lo calculate seasonall growth rates of 
Gulf sturgleon in the Suwannee River (Clugston et al. 1995). It appears that Gillf sturgeon gain 
weight onlly during the winter and spring while in marine or estuarine waters and lose weight 
during the eight to nine month period while in fresh water. In general, Gulf shiirgeon weighing 
between 7.0 kg (15.4 lb) acd 27.0 kg (59.5 lb) grew about 11 1.0 cm (4.3 in) allid gained 2.0 to 
3.0 kg (4.4 to 6.6 lb) per year. In nearly all cases, however, fish that wlere marked and 
recaptured during the same summer lost weight. Those recaptures that spanned the three or four 
months that most fish were in the Gulf of Mexico increased in weight. Likewise:, the young fish 
collected at the mouth of the river during the winter and spring and recaptured during the same 
period increased in weight. Lengths and weights were monitored for two Gulf sturgeon hatched 
and rearedl for 17 months under laboratory conditions (Mason el al., 1992). In the first year 
these fish grew to 71.9 crn (28.3 in) and 63.4 cm (25.0 in) in total length a~id to weights of 
1.9 kg (4.2 lb) and 1.4 kg (3.1 lb). After 17 months they grew to 84.6 ciln (33.3 in) and 
78.7 cm (3 1.0 in) and to 3.1 kg (6.7 lb) and 2.7 kg (6.0 lb)~. These two fish received special 
treatment, and their growth in the laboratory may not represent growth of wild fish. 
Neverthel(i:ss, the data represent the first measured growth of young Gulf sturgleon and provide 
insight into the species' growth potential. 

Timing, l(11cation and habitat requirements for Gulf sturgeon spawning are not ulell documented. 
Miost subadult and adult Gulf sturgeon ascend coastal rivers firom the Gulf of M~exico from mid- 
February Ihhlcough April when some adults are sexually mature and in ripe coildition. Studies 
conducted oin the Apalachicola River resulted in the only known collection sf  wild Gulf sturgeon 
larvae. Two larvae were collected at river km 168 (river ]mi 104.2); one 011 May 11, 1977 
(UTooley e:t al., 1982) and one on May 1, 1987 (Foster et al., 1988). At the time of the 1977 
collection., the surface water temperature was 23.9"C (75.0°F), water depth 4.2 m (13.78 ft), 
flow 365.0 m3/s (12,888.0 ft3/s), and velocity of .67 m/s (2.2 ftls). During the 1087 collection 
the surface water temperature was 21.6"C (70.9"F), water depth 4.2 m (13.8 ft), flow 43'7.0 
mvs (15430.0 ft3/s), velocity not measured. The larva collected in 1977 was estimated to be 
1 ito 2 days old while the other larva was estimated to be a few hours old. A third larva was 
collected on April 3, 1987 at river km 18.7 (river mi 11 1.6) at a water temperature of 16.1 "C 
(6 1.O°F), water depth 7.9 In (25.9 ft), flow not measured, and velocity .96 m/:, (3.2 ftls). The 
larva was estimated to be about 1 to 1.5 days old (FWS 1988). 

Huff (1975) spent considerable time using anchored plankton nets to collect Gulf sturgeon eggs 
and larvae in the Suwannee River but was unsuccessful. However, two Gulf sturgeon eggs were 
collected in the river on April 22, 1993 (Marchant and Shutters, unpublished manuscript). The 
eggs were: collected in water depths of 5.5 m and 7.3 rn (18.0 ft and 24.10 ft) and water 
temperature 18.3"C (65.0°F) at river km 215 (river mi 134.2), just dov~rnstream of the 
confluence of the Alapaha River. Additional eggs were collected during late llldarch and April 
1994 at river km 201 to 221 (river mi 124.9 to 137.3) when water temperatures ranged from 
18.8"C to 20.1 "C (65.8"F to 68.2"F)(Smith and Clugston, unpublished manuscript). From 
1988 througlh 1992, Gulf shlrgeon investigations were conducted throughout the Suwannee River 



using plankton nets, small-mesh trap nets, trawls and gill nets, and electrofish~ing equipment. The 
smallest Gulf sturgeon collected was a 30.6 cm (12.0 in) specimen weighing 85.0 g (0.' lb) i ~ t  
river krn 215.0 (river mi 133.6) on December 3, 1991 (Clugston et al. 1995). 

Stephen Carr and F. Tatr~nan (unpublished data) found that 15 ultrasonic-tagged gravid females 
were associated with spri~ngs between river kms 32.0 and 145.0 (river mi 119.9 and 90.1) nn the 
Suwannee River. The bottom habitats surrounding the springs consist mainly of rock. Their 
consistent association with these springs has led to Carr's speculation that spawning occurs i~n 
these areas. 

Remnant reproductive populations may still occur in many small and large rivers draining into 
the Gulf where (Gulf sturgeon have historically ranged. Infrequent anecdotal reports anld 
incidental captures of small Gulf sturgeor1 indicate that reproduction is occurring in tributary 
rivers. Small Gulf sturgeon are closely associated with the river basin where they were spawne~d 
(river--specific affinity). 'This has been demonstrated in the Suwannee River and Apalachico1,i 
RiverfBay distributaries, by the occurrence of similar size Gulf sturgeon in similar depths, ancl 
on similar substrate. Any analogous occurrence of small Gulf sturgt:on suggests that ; I  

reproclucing population rern~ains nearby. 

Spawning Age 

Huff (1975) found that sexually mature females ranged in age from 8 to 1'7 years and sexually 
maturt: males frorn 7 to 21 years in the Suwannee River. The youngest rrple female specime~i 
and thle oldest immature fiemale were age 12. The youngest ripe male specirrlen was 9 years oltl 
and the oldest immature ]male was age 10. Jenkins (unpublished manuscript) estimated a ripc: 
male captured from the Sluwannee River in 1990 to be six to seven years old. 

Fecundity 

Chapman et al. (1993) reported that three mature Gulf sturgeon had 458,080, 274,680, and 
475,000 eggs and were ~estirnatetl to have an average fecundity of 20,652 eggslkg (9,360 
eggsllb). Smith et al. (1980) estimated that Atlantic sturgeon weighing 50.0 and 100.0 kg 
(110.2 and 220.5 lb) would yield over 400,000 and 1,000,000 eggs, respectively. 

Gulf sturgeon eggs are derinersal and adhesive (Vladykov 1963; Huff 19'75 ; E'arauka et al., 1991 , 
Chapman et al., 1993). Th~e eggs are globular and vary in color from gray to brown to black 
Smith let al. (1980) reported that Atlantic sturgeon eggs ranged in size from 2.5 to 3.0 rnrn (0.10 
to 0.1:! in) in diameter. Parauka et al., (1991) found that eggs from Gulf sturgeon averagecll 
2.10 and 2.20 mlrl (0.08 lo 0.09 in) in diameter. 

Reproduction in H[atcherie:s 

Hormone-induced ovulation and spawning of Gulf sturgeon was accomplished in 1989 at a1 
portable hatchery located on the Suwannee River and at the Welaka National Fish Hatchery ir11 



Florida (Parauka et al., 1991). The project was a joint effort involving the FWS, CCC, and 
IJ~iiversitqr of California, Davis. The initial spawning produced 5,000 fry for ll'isflery research. 
In 1990, 1991, and 1992, the University of Florida, the FWS, and CCC aglai11 successfully 
induced spawning and produced about 60,000 fry for fish culture programs. Hatching time for 
the artificially spawned Gulf sturgeon eggs ranged from 85.5 hr at 18.4"C (65 1 OF) to 54.4 hr 
at about 23 .O0C (73.4"F) (Figure 4) (Parauka et al., 1991). Also, at ternperatul es ranging from 
15.6 to 17.2"C (60.1 to 63.0°F) and 19.5 to 21.0°C (67.1 to 69.g°F), eggs hatched in 95 and 
65 to 70 hlr, respectively (FWS 1991 b). Chapman et al. (1993) reported that artiificially spawned 
Gulf sturgeon eggs incubated at 20°C (68°F) hatched in 3.5 days. Hatching t~~rnefor Atlantic 
sturgeon eggs has been reported to be 94 hr at 20.0°C (68.0c'F) (Dean 1893), 112 1 to 140 hr at 
16.0 to 19 0°C (60.8 to 66.2"F) (Smith et al., 1980) and 168 hr at 17.8"C (64.0°F) (Vladykov 
anti Greele y 1963). One-hour-old Gulf sturgeon larvae, hatched under artifici, 11 conditions on 
the Suwannee River in 1989, ranged in length from 0.66 to 0.71 cm (0.26 to 0.28 in) with a 
mean length of 0.69 cm (0 27 in) (Parauka et al., 1991). Hatching success ranged from 5 to 
10%. 
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Figure 4: Gulf sturgeon egg incubation periods 

at different mean water temperature (F. Parauka et al., 1991 ; FWS 1991 b). 


-Pre8dator/P~g~Relationships 

Varl Den Avyle (1984) noted there was little written regarding competitors a1'1d predators of 
sturgeon. ]He pointed out that many fish species live in the same waters as sturgeon and that 



there is the possibility for competition with other bottom dwelling species. In fresh water, 
benthic feeders could co~mpete with young sturgeon or feed directly om eggs and larvae, 
Competition with Gulf sturgeon for food or space in the marine environment is unknown. Scot11 
and Crossman (1973) speculated that the sturgeon's "size and protective plates protect it fron11 
most predaceous fishes antd its habitat and secretiveness from other predators." 

Parasites and Disease 

Fish li~ce Argulus .rtizostetlzi, an ectoparasitic copepod, have occasionally been observed on th€ 
opercula and gill f [laments and in the gut of Gulf sturgeon collected in fresh and estuarine water. 
The numbers noted were not significant (Mason and Clugston 1993; F. Parauka, personall 
communication). Endoparasites, such as nematodes, trematodes, and leeches were noted in the 
guts of Gulf sturgeon (Mason and Clugston 1993). Five species of helminth parasites and one 
parasitic arthropotl have been identified in Atlantic sturgeon from the St. Johns River, New 
Brunstvick (Appey and Dadswell 1978). No detrimental effects from these parasites were notecll 
in these studies. 

The shovelnose sturgeon serves as host for glochidia of three mussel species. Rates of glochidiall 
infestation on fish gills are typically low, but thought not to be detrimental to the host (R.S 
Butler, personal communi~cation). Huff (1975) reported tumor-like growths on several Guljl' 
sturgeon ovaries from the Suwannee River. Macroscopic tumors were found from 7.5 % of gill- 
netted females in Fall 197'2, 3.5 % of females in Spring 1973, and 4.6% of fernales in Fall 1973 
Examination of this mate,rial revealed two types of growth (Harshbarger 1975). One was a1 
perifollicular pseudocyst (su~rrounding follicles) filled with proteinaceous fluid often containing 
viable oocytes. Tlie other type was a parafollicular serous cyst (a true separate fluid-filled cyst) 
containing denser proteinaceous fluid. Both types are considered subclinical, having little or ncll 
effect on adjacent organc;, general ovarian development, fecundity, or spawning behavior 
Microscopic slides (RTLA nos. 979 and 980) containing this material were (accessioned by thcs 
Registry of Tumo~rs in Lc~wer Animals, Sniithsonian Institution (Huff 1975). Moser and Ros;, 
(1993) reported the capture of six Atlantic sturgeon from the Brunswick River, North carol in:^^ 
from June to September 1991 and xn April 1992. Three of the specimen were in poor conditiorr 
with abnormalities characterized by deformed mouths, lesions of the ventral buccal region andloll. 
lesions around the eye. (Oral, buccal, and ventral lesions or ulterations are common signs oli' 
poor vvater quality. Veterinarians examined another sturgeon from the Bnlnswick River thall. 
died without external evidence of disease and found the liver and heart tissues to be in pool. 
condition. 

FACTORS CONTRIBUTING TO THE DECLINE AND IMPEDIMENTS 'TO RECCIVERY 

Many members of the famtily Acipenseridae, including Gulf sturgeon, virtually disappearetl 
throughout their ranges at the turn of the 20th century. Their decline was likely caused by over- 
exploitation and exacerbated by damming of rivers and other forms of' habitat destruction ant1 
water quality dett:rioration, among other factors (Birstein 1993; Huff' 1975; Barlcul~oo 1988; 
McDowall 1988; Smith ancl Clugston, unpublished manuscript). 



The Gulf sturgeon was heavily fished because of the high value of its eggs iised to produce 
caviar and its flesh for smoking (Carr 1983; J. Barkuloo, personal communica~tion). Sturgeon 
also provitlled isinglass, a semi-transparent gelatin prepared firom the swim bladder and used in 
jellies, wil:ie and beer clarification, special cements, and glues. Directed conlrnercial fish~ng 
calltributeti to the depletion of sturgeon populations. Aperiotlic commercial landing statistics are 
available from 1887 to 1985 for Gulf sturgeon (Huff 1975; Futch 1984; Elarkuloo 1988). 
Colmrnercial landings data for the Suwannee River are available for 1981 to 1984 (Tatman, 
unpublished data). These records show that the only corisistent fisheries fo~r Gulf sturgeon 
occurred in west Florida. There was a directed fishery in Alabama, while then: is no record of 
a dlirected commercial fishery in Mississippi, only incidental catches. Davis et :ill., (1970) notes 
a nninor commercial fishery for Gulf sturgeon in the Lake Pontchartrain and its ti;ibiutaries during 
the: late 1960's. 

Recreational and subsistence fishing may have contributed to population declil~es. A "snatch-
hook" recreational fishery was popular on the Apalachicola River, Florida, during the late 
1950's to 1960's (Burgess 1963; Swift et al., 1977) and continued until 1984 when the State of 
Florida enacted protective measures. 

-Incidental .Catch 

Incidental catch of Gulf sturgeon in other fisheries has been documented (Woc~ley and Crateau 
1985; D. Ihlowbray,personal communication; H . Rogillio, personal communica~tion) . Incidental 
calptures by commercial shrimpers and gill net fishermen i n  Apalachicola Bay were noted by 
Wooley aind Crateau (1985) and reported by Swift et al. (1977). Such catches have also 
occurred in Mobile Bay, Tampa Bay, and Charlotte: Harbor (J. Rol~lssos, personal 
communic;ation; FDEP, unpublished data). The FWS caught a small Gulf sturgeon in St. 
Andrew Bay while gill-net collecting for seatrout for contaminant analysis in 1986 (M. Brim, 
personal c:ornrnunication). Gulf sturgeon are occasionally caught in Gulf coalst rivers on set- 
hooks targeting catfish (J. Duffy, personal communication). Captures of your~~g Gulf sturgeon 
have been reported in blue crab traps in the Suwamee River estualy (1:. T'atrnan, personal 
communic:ation). The incidental catch of Gulf sturgeon in the industrial bottomfish (petfood) 
fishery in the north-central Gulf of Mexico from 1959 to 1963 was reporteld by Roithmayr 
(1965). The bottomfish fishery worked an area between Point au Fel-, Louisiana and Perdido 
Bay, Flori~da from shore to water depths of about 55 m (180 ft). Hastings (1983) and Moser and 
Ross (1993) report capture and disruption of spawning migrat~ons of shortnose and Atlantic 
shlrgeon in commercial gill nets targeted for shad in the Cape Fear River, Nolrth Carolina. 

The LDWF records indicate 177 Gulf sturgeon were incidentally captured ,and reported by 
calmmercial fishermen in southeastern Louisiana (during 1992 (H. Rogillio, personal 
communic.ation). Forty-four of these Gulf sturgeon were delivered to the I,DVIrF field office or 
held until LDWF employees could secure them. Specimens were generally held in captivity for 

to 7 days by the fishermen. These sturgeon were then measured, weiglhed, tagged and I 



released by departmental personnel. Seventy-six Gulf sturgeon were captured in trawls, 10 in 
wing nets, and 91 in gill nets. A mortality of less than 1 % was noted. This percentage is basc,:d 
on 177 Gulf sturgeon incidentally captured by commercial fishermen and 51 Gulf sturgeon 
captured by LD\VF personnel during a Gulf sturgeon status survey. 

Bradshaw (personal corn~munication) reported three tag returns from Gulf sturgeon he col1ectt:d 
in early 1985 which were incidentally caught by shrimpers in Mississippi Sound during the fill11 
of that year. He also noted finding three dead Gulf sturgeon incidentally caught by gillnetters 
in the western part of thti: Sound and revived another Gulf sturgeon a gillnetter had caught "OIL" 

Horn Island in 1'989. 

Entra inrnent of Acipensc~r guldenstadti and A. stellatus larvae during dredging operations h; 1s 
been assessed by Veshchev (1982) in the lower Volga River, Russia. He concluded th,;it 
hydraulic dredging operations caused significant mortality of sturgeon larvae in the Caspia,n 
basin. 

Hastings (1983) reported anecdotal accounts of adult sturgeon being expelled from dredge spolil 
pipes while conducting a study on shortnose sturgeon on the Atlantic coast. Whether the "adult 
sturgt:onH was an Atlantilc or shortnose sturgeon was not indicated in the report. 

Habitat Reduction and Dle~radation 

Gulf sturgeon have evolved within Gulf coast drainages that exhibit seasonal patterns of high anld 
low flows, temperature regimes, sedimentation, and other physical factors. Provision of these 
essential life requiremenl:~ are part of and dependent on a fully functioning ecosystem. 

Dams have limited sturg1::on access to migration routes and historic spawning areas (Boschung 
1976; Murawski and Pacheco 1977; Wooley and Crateau 1985; McI>owall 1988) (Table 1)1. 
While sturgeon are able lo pass some water control structures, low-head dams, or sills during 
high water, these structures can create barriers that preclude normal migration. An example of 
compllete migration restriction occurred in the St. Andrew Bay system, Bay County, Florida. 
A newspaper account frorn 1895 reports sturgeon were caught at the head of North Ba!y in upper 
St. Andrew Bay ~[Womack 1991) The account notes that an average of three sturgeon a daly 
were caught and '90.7 kg (200 Ib) of fish had been smoked and on sale for $0.10 per Ib. The 
FGFC collected four Gulf sturgeon 173.0 to 201.5 cm (68.1 to 79.3 in) in length from Bear 
Creek, a tributary to Econfina Creek which drains into North Bay, in May of 1961. A dam was 
placecl across North Bay in 1962 preventing anadromous fish migration, andl no reports of Gulf 
sturgeon from above the dam have been reported since that time. Not only was migration to the 
creeks; cutoff, but approximately 2024 hectares (5,000 acres) of estuarine habitat was converteci 
into a fresh water lake. 

Another example of complete restriction to Gulf sturgeon migration is the JWLID on tbi: 
Apalachicola River. Swifit et al. (1977) noted a report of a Gulf sturgeon from the Flint River 
near Albany, Georgia prior to 1950. Huff (1975) noted Gulf sturgeon migrated 322 krn 
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Table 1: E:,camples of reduction in available river habitat due to dam, water co:ntrol 
structure, or sill construction. 

.-

IRi~verIWatershed 

.-

St. Andrew Bay Drainage 
Bear Creek, Lower Econfina Creek, 


upper North Way (now known as Deer Point Lake)
.-

Apak~chicola,Chattahoochee, Flint River Basin 
(to the fall line) 

.-

Mobile Bay Drainage Basin 
Alabama River 

Tombigbee River 

.-

Pearl River 

Duriirig low water conditions 

.-

IBogue Chitto River 
(during low water conditions) 

.-

Amite River 

.-.-

Total 
River 
Length 

I1 km 
(6.8 mi) 

790 km 

(491 mi) 


1691 km 
(1051 mi) 

988 km 
(614 mi) 

772 km 
(480 mi) 

217 km 
(135 mi) 

274 km 
(170 mi) 

(200 mi) upstream in the Apalachicola-Chattahoochee-Flint 

--

Location of 

Impediment 


-

Deer Point Dam 
County Rd 2321 

JWLD 

river km 172 


(river mi 107)
-
Claiborne Dam 
river km 130 
(river mi 81) 

Cof'feeville Darn 
river km 121 
(river mi 75) 

Ross Barnett D,am (RBD) 

river km 486 

(river mi 302) 


Pools Bluff Sill 

river km 78.3 

(river mi 48.7) 


Boque Chitto Sill 

river km 6.4 

(river mi 4) 


control vveir 

river km 40.7 

(river mi 125.3) 


,,-

Percent 

Habitat 


Remaining 


0% 

22% 

8% 

12% 

63% 

10% 

3% 

15% 
--

river system before the dam 
construction in 1957. There are numerous anecdotal reports of Gulf sturgeon in the Iilint and 
Chattahoochee rivers prior to construction of JWLD (Swift elt al. 1977). In spite of many 
tagging studies conducted on the Apalachicola River, no tags have been returned as a result of 
Gulf sturgeon movinig upstream of JWLD, nor does evidence exist that the Gulf sturgeon passes 
though the lock system (A. Carr, personal communication; 1J.S. Fish and Wildlife Service, 
personal communication). The COE (1978) acknowledged that the darn on Ithe Apalachicola 
River adversely affect Gulf sturgeon by impeding upstream migration. 

An example of barri~ersthat limit movement is found in the Pearl Rllver basin above tllle Pools 
Bluff and Bogue (Chitto Sills. Gulf sturgeon have been reported to be incidentally c:ollected 



above the Pools Bluff Sill1 as far north as the Ross Barnett Reservoir spillway as late as 19814 
(J. S~~ewart,personal cc~rr~munication;R . Jones, personal communication; W. McDearma~l, 
persolnal communication; R. Bowker, personal communication). Based on gauge da~ta 
(COE:, personal communication), the duration of water depths allowing passage of Gulf sturgec~ln 
over the sills is limited at the Bogue Chitto Sill and less restrictive at the 1'001s Bluff Sill 
(Table 2). It appears Gulf sturgeon movement above the sills is also possible through cutof~fs 
that have developed since the construction of the Pearl River navigation canal (H. Poitevin~t, 
persolnal communicatior~). However, Gulf sturgeon migration is entirely prevented above 
Jackson, Mississ~ppiby the Ross Barnett Dam at river km 515 (river mi 320). Jones (person,al 
comnnunication) reports ithat Gulf sturgeon were historically found above this area. He notes the 
capture of a 154.2 kg (340 lb) female Gulf sturgeon 2.3 m (7.5 ft) from the river 32 krn (20 mi) 
north of Jackson in 1942. 

Navigation acthities in~cl~udingdam construction, dredging, dredged material, and otht:r 
maintenance actions could adversely affect Gulf sturgeon habitats depending on the location and 
timing of the activity. Elimination of deep holes and alterations of rock substrates result in 101;s 
of habitat for the Gulf c;turgeon in the Apalachicola River (Carr 1983; Wooley and Crates~~u 
1985). At Rock Bluff, river km 148.8 (river mi 92.5), this deep, rocky area frequently used 
by Gulf sturgeon was filled1 with dredged spoil material drifting downstream from a within barilk 
disposal site at r~lverkm 150 (river mi 93) during routine maintenance dredging. Tlhis caused 
Gulf sturgeon to cease use of this area as a regular habitat (Carr 1983, J. Barkuloo, person,il 
comnlunication). The within bank disposal site is no longer used. Essential habitats of young-
of-the-year Gulf sturgeon are unknown, so the impacts of dredging on early life stage habita~ts 
of Gulf sturgeon are dift icult to assess. 

.-.-

Iluration Data on Lower Pearl River Sills (COE, personal communication). 
--

Depth Over 

Sill (m) 
.-

1'001s Bluff Sill' Bogue Chitto Sill2 

.3 m (1.0 ft) 90 

.61 m (2.0 ft) 

.9 m (3.0 ft) 10 

tIc 
1.2 m (4.0 ft) 

1.5 m (5.0 ft) 

1.8 m (16.0 ft) .-

-

----

Duration based on gauge data for Pearl River at Bogulusa, Louisiana 
*Duration based on gauge data for Bogw: Chitto River at Sun, Louisiana A
-- ,-.-.- --



Th~e entrericlhment of the Apalachicola River's streambed due to the trapping of sediments in 
Lake Seminlole, has been attributed to the construction of JWLD (COE 1980). The effects 
en~trenchrnen~t to the vicinity occurred in the upper third of the river firom the base of the dar111 
of Blountsco7wn, Florida. The streambed elevation lowering was also exacerbatled by deepening 
rock sills, cutting out river bends, and repeated dredging to maintain the cha~nnel. This has 
resulted in elimination of some habitats that had been available to Gulf sturgeon during the 
swnmer months prior to the construction of JWLD and navigation channels. 1l;or example, as 
a result of streambed degradation, access to spring-fed tributary creeks has beer11 reduced during 
low water periods. A cooperative effort by the COE and E;GFC removed se~~limentation and 
debris frorn a midstream spring below the JWLD, navigation km 170.6 (navigation mi 106.0) 
in January 1994. In addition, the COE obtained environmental clearances and illnertook habitat 
restoration1 action by the removal of sediments at the mouth of Blue Spring IIlXun, navigation 
15'7.7 (river mi 98.0) in May, 1994. 

Cool water habitats are thought to be important to Gulf sturgeon during the sumnler. Cool-water 
habitats in streams can be significantly reduced or even eliminated by decreas~ed groundwater 
levels (Lylm Torak, personal communication). Springs emanating from the stre,imbed originate 
in ithe groundwater-flow system and are regulated by relative differences in strealin stage, spring- 
discharge it:levation, and groundwater level. Decreased groundwater levels i r~~ the vicinity of 
streams, caused by pumping or climatic variation, can reduce springflow that provides cool- 
water habiltats for the Gulf sturgeon during summer months. Pumping or [climate-induced 
groundwater-level declines can reduce the groundwater component of streamflow (baseflow) in 
addition to aind in the absence of springs. For example, a study in the Albany, cl3eorgia area by 
Torak et all. (1993) indicates that about 74% of water pumped from the Upper 1l:loridan aquifer 
in November 1985, approximately 79 million gallons a day, would have dischalged to the Flint 
River under predevelopment conditions. The Flint River is generally unregulated and has a 
major spring-fed flow component that, in comparison with the Chattahoochee River, contributes 
the larger share of flow to the Apalachicola River during low-flow periods. Thts Chattahoochee 
River is a regulated stream that derives its flow predominantly from surface runoff. 
Consequently, the Chattahoochee River contributes the major portion of flow to tlhe Apalachicola 
River during mean- to high-water events. Base-flow of the Flint River has been reduced since 
the early 1970s, mainly from groundwater and surface water irrigation withdrav1,rals (Leitman et 
al. 1993). The analysis by Leitman et al. (1993) indicates that the Flint IRiver's percent 
corltributio~nto the Apalachicola River decreases, instead of increasing as woilld be expected 
as the flow in the Apalachicola River decreases. Several springs and spring runs along the upper 
Apalachicola and Flint Rivers have already exhibited greatly reduced flow lor have ceased 
flowing during periods of drought. If these cool water habitats are important ilnd are reduced 
in size or ellinninated at critical periods of summer, Gulf sturgeon could be subjected to increased 
environmelntal stress. 

Cointaminants may also contribute to population declines. Experiments have slhown that DDT 
andl its derivatives and toxaphene are toxic to fish in minute quantities (Johnson a~id Finley 1980; 
White et al. 1983). Twelve Gulf sturgeon were collected from the Apalachiclola, Suwannee, 
Choctawha~tclhee rivers, Ochlockonee Bay and the Gulf of Mexico near Cape San Blas, Floricia, 



at various times between 1985 to 1991. This specimens were analyzed for pesticides and heavy 
metals (Bateman and Brilrn 1994). The Gulf sturgeon ranged in size from 1.8 to 49.0 kg (4.0 
to 1013.0 lb). Concentrations of arsenic, mercury, DDT metabolites, toxaphene, polycycli~~: 
aroma1 tic hydrocarbons, and aliphatic hydrocarbons high enough to warrant concern werl,: 
detected in indivildual fish. Specific sources of contamination were not identified. Suwanne~: 
River Gulf sturgeon had higher concentrations of arsenic in liver samples than Apalachico1,i 
River fish. However., Apalachicola River Gulf sturgeon had higher liver mercury 
conce~ntrations. Olrganochdorine pesticides were also highest in fish from the Apalachicola River. 

Organochlorines enter the environment as pesticides or industrial waste products. Use of most 
of these compounds has been prohibited because of effects on nontarget species and suspectetl 
carcinogenicity in humans and wildlife. Effects include reproductive failure, reduced survival 
of young, or physiologica~l alterations which can affect the ability of tht: fish to withstand stress 
(White et al. 1983). Levels of DDT and derivative compounds in the samples were found at lovl,r 
concentrations in all Gull' sturgeon tissues, however, DDD and/or DDE was detected in 84%) 
of the samples (Bateman :inti Brim 1994). In addition, amounts detected in reproductive tissue, 
while relatively low (range non-detect to 4.02 ppm), could affect Gulf sturgeon reproductio~~ 
because DDT connpounds are known to be estrogenic (Fox 1992). Like IIDT, toxaphene i:; 
persistent in the er~vironrnent and biomagnifies through the food chain. Toxaphene was the moslt 
heavily used insecticide after prohibition of DDT in the 1970s. Toxaphene was detected in fouil- 
fish, all from the Apalacllicola River. The level of toxaphene in the roe of one specimen was 
14.00 ppm wet weight and exceeded the Food and Drug Administration (FDA) action level oli' 
5.00 ppm for fish for human consumption. The highest level in muscle tissue (0.48 ppm) felll 
below the FDA action level for human consumption (Bateman and Brim 1994). Toxaphene i!, 
more toxic to fishes than DDT compounds (Johnson and Finley 1980) and has been ,shown t(r 
impair reproduction, reduce growth in adults and juveniles, and alter collagen formation in fry, 
resulting in "broken back syndrome" (Mayer and Mehrle 1977). 

Polycyclic aromatic hydrocarbons (PAH), primarily from petroleum products, are known to bc8 
carcinogenic, cocarcinogenic and tumorigenic. Concentrations found in the ovarian tissue samplcl 
(total IPAH 410 ppb; Apalachicola River) and eggs (total PAH 409 and 815 ppb; Suwannec 
River) could adversely affect development and survival of some percentage of eggs, larval, and 
juvenile fish (Bateman andl Brim 1994). Aliphatic hydrocarbons are comporients of oils, fuels, 
and otlher petroleum products. Two or more aliphatic compounds were detected in all tissuc 
samples of the Gulf sturgeon. Hall and Coon (1988) stated that it is likely that any animal with 
demonstrated petroleum hydrocarbon residues in the tissues has suffered effects of the pollutanl 
(Bateman and Brirn 1994). 

Arsenic is used in herbicides, insecticides, and fungicides and can be toxic: to fish in certair~~ 
metabolic forms. The metal was detected in 92% of the Gulf sturgeon samples, hourever the:: 
metabolic form was not identified. The arsenic concentrations detected in all of the muscle:: 
tissue samples weire greater than the FDA action limit of 0.50 ppm for swine musc:le tissue:: 
(Baternan and Brinn 1994) .. 



Mercury, pre:dominantly found as methylmercury in fish fillets, is highly toxic and was detected 
in 87% of the Gulf sturgeon samples. The mercury concentrations in muscle (issue were well 
below the Florida limited consumption advisory (0.50 ppm) and the FDA consurri~ptive use action 
level (1.00 ppm) but, almost all tissue samples exceeded the predator protectic,~n limit of 0.10 
pprn recornmended by Eisler (1987) for the protection of fish-eating birds. However, the 
mercury levels of the Gulf sturgeon in the study were well below those reportec,l by Armstrong 
(1979) for other fish species, to cause either chronic inability to catch food, rolling from side 
to side or acute toxicity. 

Cadmium, a known teratogen, carcinogen, and probable mutagen was detectecll in 42% of the 
Gulf sturge:on samples. The concentrations were in the low to normal range for rinuscle and liver 
tissue when compared to fish species in the Fisheries Resources Trace Elements Slurvey (FRTES) 
of the NMFS (Bateman and Brim 1994). Low levels of lead were detected in 8%. 

Cullture ancj ,4ccidental or Intentional Introductions 

Wh~ere viable wild populations exist or sturgeon possibly can be reintroduced, tho: potential h a ~ m  
froim incidental or accidental introduction of non-endemic species is a threat to the genetic 
integrity and biodiversity of entire ecosystems. The likelihood of these: introdu~,:tions increases 
dramatically where imports and culture of exotic species is allowed or facililated, and even 
where laws or regulations exist which prohibit release of non-endemic specili:~. Accidental 
releases from culture facilities and intentional releases Iby aquarists tiring of tlheir hobby is a 
frequent occurrence. Schwartz (1972, 1981) identifies bibliographic citations of hybrid 
conibinatioins between species of sturgeons (Acipenseridae). Therefoire, an ir~itroduction, for 
example, of white sturgeon from the Pacific coast into Gulf river systems coultl potentially (do 
great harm to Gulf sturgeon stocks. 

An introduction has already occurred in Alabama. A white sturgeon, 50.1 cm (1.6 ft) TL, was 
caught by a commercial fisherman on a trotline in Lake Weiss, about 2.4 krn (1.5 mi) south of 
Cedar Bluff, Alabama in 1989 (M. Pierson, personal communication). Lake FVeiss is part of 
the upper Cloosa River system flowing through Georgia and Alabama. In 1992 a 'white sturgeon, 
96.0 cm (3.15 ft) TL, was caught by a fisherman in the Coosa River east of Biil-mingharn (Sun 
Herald 1992). This sturgeon was caught about 100 krn (62.1 mi) downstream from the 1989 
capture. The: white sturgeon is thought to have been accidentally released from a private fish 
hatchery located adjacent to the Coosa River in Georgia. The State of Georgia confiscated the 
white sturgeon from the hatchery in 1990. 

A controve:rsial fishery management problem revolves around the issue of h,;stchery stock:sY 
adversely affect wild stocks. Hatchery technology has been employed $or salmoln in the Pacific 
Northwest for well over thirty years, but salmon stocks; in many river systems have recently 
experiencedl significant declines. Biologists and many opponents of the h;itc::hery prograrns 
attribute these declines on loss of genetic diversity caused by hatchery progran:ls. Proponerlts 
of lnatcheries argue that the basis of the problem is failure to protect habitat, manage water 
resources, control harvest, and prevent environmental contamination, among, other factors. 



These problems and failures may continue to contribute to reductions in stocks of Gulf sturgeon. 
The problems are readily evident and appropriate actions should be taken to correct them before,,: 

or in c:onjuction with introduction of hatchery stock. 

Other 

Finally, life histclry characteristics of Gulf sturgeon may complicate and protract recovery 
efforts. Gulf sturgeon cannot establish a breeding population rapidly because of the long periotl 
they riequire to achieve s8ex.ual maturity. Further, Gulf sturgeon appear to be river-specific: 
spawners, although imm,;iture Gulf sturgeon occasionally exhibit plasticity in movement oir 
occurrence among Gulf ba~sin rivers. Therefore natural repopulation may be non-existent or very 
low by Gulf sturgeon migralting from other rivers. 

Fishery Management Juri:sc&tion, Laws, and Policies 

The take of Gulf sturgeon is prohibited in the state waters of Louisiana, Mississippi, Alabama 
and Fllorida. Section 6(a) of the ESA provides for extended cooperation with states for tht: 
purpose of conserving threatened and endangered species. The Departments of the Interior and 
Comrnrerce may enter inlo cooperative agreements with a state, provided the state has a11 
established program for the conservation of a listed species. The agreements authorize the state:; 
to implement the authorities and actions of the ESA relative to listed species recovery 
Specifically, the states are authorized (1) to conduct investigations to determine the status and 
requirements for survival of resident species of fish and wildlife (this may include candidat(': 
species for listing), and (2) to establish programs, including acquisition of land or aquatic habitat 
or interests for the conservation of fish and wildlife. Federal funding is also provided to state!; 
under the agreements to implement the approved programs. All four of the above mentionedl 
states have entered into Section 6 agreements with the FWS. More detailed descriptions olf 
pertinent agencies, laws, and regulations are provided in Appendix A. 

Caribbean Conservation (]lorporation/Phipps Florida Foundation 

1. 	 Initiated tagging of (Gulf sturgeon in 1975, using monel tags, i~n the Apalachi~cola and 
Suwannee Rivers which resulted in evidence of home-river fidelity, yearly grovvth rates, 
in-river weight loss, and an estimate of population size. 

2. 	 Initiated tellemetry studies of Gulf sturgeon in 1976, providing evidence of the importance: 
of the Floridian Aquifer to Gulf sturgeon ecology and in-river site fixity. 

3.  	 Initiated consultations which resulted in prohibition of take of Gulf sturgeon in the Stat(.:: 
of Florida. 



Gu1.f States-Alarine Fisheries Commission 

1. 	 Initiiatled a Gulf sturgeon interjurisdictional fishery management plan in 1990 which 
evollved into the Gulf Sturgeon Recovery Plan. 

-
National Bi&gical Service, Southeastern Biolopical Science Center, (BSC-G forrmneirly U.S. Fish 
and Wildlife Service), (;ainesville, Florida 

1. 	 Since 1987 conducted comprehensive population and life history studies olf Gulf sturgeon 
in the middle and lower Suwannee River, Florida, in cooperation with the CCC. 

2. 	 Facilitated survival and abundance estimates for Giulf s1.urgeon in the Suwlannee River by 
FWS Resource Analysis Branch using CCC long--term data. 

4. 	 Develt~ping relational database on physical, chemical, and biological characteristics of 
the Suwannee River for use with geographic information system (GIS) software. 

5.  	 Evaluating habitat characteristics in areas Gulf sturgeon art: knovvn to occ:upy during the 
sumimler months. 

6 .  	 Condu~cted studies on movement of hatchery reared Gulf sturgeon relleased into the 
Suwarlnee River. 

7 .  	 Condu~cted feasibility study for offshore sonic tracking of Gulf sturgeon. 

8. 	 Initiated field sampling in Tampa Bay and the Waccasassa, Steinhatchee, and 
Ochllockonee rivers to determine presence of Gulf sturgeon and evaluate elxisting habitat. 

9. 	 Providled an analysis of food habits of subadult and adult Gulf sturgeon i r ~  the Suwannee 
River. 

10. 	 Providled an assessment of the water quality of the Suwannee River and impacts (of 
natural and human-induced disturbances on the food resources of the Gu~lf sturgeon. 

11. 	 Instituted and maintained a voucher specimen reference collection of Gulf sturgeon foods 
and provided expert assistance in identification of food organisms. 

12. 	 Devised and tested methods for culture of key foods used t.o rear Gulf sturgeon; 
amplhilpod crustaceans, brandling worm, West-A.frican nightcra~wler, bllackworm, arid 
tubilficid oligochaetes. 

13. 	 Participated in first artificial spawning of the Gulf sturgeon at il tempolary streamside 
facility in 1989-1 991 and in 1992-1993 at the NBS\BSC. 



14. Provided the first documented growth of Gulf sturgeon fed natural foods in a laborator,;y 
from fry stage to 15' months. 

15. 	 Conductedl food pireference study on cultured juvenile Gulf sturgeon comparing 
survivorship and growth between live and commercially prepared foods. 

16. 	 Identified critical thermal maximum and preferred temperature for cultured juvenile Gullf 
sturgeon. 

17. 	 Conductedl investiga,tions into plasma osmotic and metabolic re:sponses to a wide r ang  
of experimental siillinities. 

18. 	 Evaluating the retenition rate of passive integrated transponders (PIT tags) and coded wir~e 
tags in cultured Gulf sturgeon. 

State {of Alabama 

Alabauna Department of Conservation and Natural Resources 

1. 	 Establisheld a regula~tion in 1972 prohibiting all take of sturgeon within the ju1risdictio:n 
of the State of Alabama. 

2. 	 Conductecl literature: search and field survey in 1991 and 1992 to determine historic an~d 
current status of (:;ulf sturgeon and possible reasons for apparent decline. 

3.  	 Conductecl sampling of juvenile Gulf sturgeon on the Alabama River from 19190-1992. 

4. 	 Conductecl feasibility work in 1992 regarding the use of ADCNR's Claude Petect 
Maricultui-e Centex in Gulf Shores, Alabama, as a Gulf sturgeon hatchery for tlie Mobille 
system. 

Alabama Geo1og;ical Survey 

1. 	 Conductecl Gulf !sturgeon sampling in the Alabama, Mobile, Conecuh, an~d 
Choctawhatchee river systems. 

State of Florida 

Florida Department of Environmental Protection (formerly Florida Department olf Natur:,~l 
Res~iources 

1. 	 Conducted an anzidromous fish survey, including Gulf sturgeon, in 1970-197 1 



2. 	 Comlpleted the first life history study of Gulf sturgeon in the ~uwannec;: River, Florida 
froim 1972- 1973. 

3. 	 Conducted a status review of Gulf sturgeon in Florida waters in 1984, and recommended 
prohibition of all take of the species within the jurisdiction of the State of Florida. 

Florida G,me  and Fresh Water Fish Commission 

1. 	 Completed F10-K Anadromous Fish Study from 1964-1967. 

2. 	 In 1987 listled the Atlantic sturgeon as a Species of Special Concern &;: Official list of 
endangered and potentially endangered fauna and flora in Florida. Flc.)rida Game and 
Fresh Water Fish Commission. 19 pp. 

3. 	 In conjuction with the COE, Mobile District, reinoved sedimentation and debris from a 
mitistream spring below the JWLD on the Apalachicola River, navig,ation km 170.6 
(navi,gation mi 106.0), to restore important thermal refuge habitat for the Gulf sturgeon 
and other anadromous species in January 1994. 

Florida Marine Fisheries Commission 

1. 	 Establlished a regulation in 1984 prohibiting all take of sturgeon within the jurisdiction 
of tht: State of Florida. 

University of Florida 

1. 	 Artificial propagation of Gulf sturgeon 1991-1995. 

Gulf Coast 'Research Laboratory 

1. 	 Distributed Gulf sturgeon posters at boat ramps and other appropriate :Ilocations duriing 
1992 in order to acquire information and reports on Gulf sturgeon sigh~l:.ings. 

Mississippi ]Department of Wildlife, Fisheries, and Piarks 

1. 	 Established a regulation in 1974 prohibiting all take of sturgeon within the jurisdiction 
of the State of Mississippi. 

2. 	 Listed the sturgeon as an endangered species in 1974. 

3. 	 Coiriducted Gulf sturgeon investigation and documentation in the Pascagoula River during 
1993. 



Mississippi State University 

1. 	 Documented Gulf stlurgeon presence in the lower Pearl River in 1985 and 1988. 

2. 	 Documented incidental catches of Gulf sturgeon in Mississippi in 1989. 

3. Investigated and documented Gulf sturgeon in the Pascagoula River in 1993. 

State of Louisiana 

Louisi~ana Department of 'Wildlife and Fisheries 

1. 	 Initiated a survey in 1990 lo assess the status of Gulf sturgeon in Louisiana waters. 

2. 	 Initiated a radio-tracking project in 1992 on Gulf sturgeon in the Pearl River drainagn.: 
and continuing into 1994. 

3. 	 Establishetl a computerized data base in 1991 on all pallid and Gulf sturgeon sightings 
and captures in Louisiana and continues to be updated as needed. 

4. 	 Conducted Gulf stuirgeon ltagging using T-bar and monel tags beginning in 1992 and 
ongoing in 1994. 

5 .  	 Collected 'blood airid tissue samples for genetic analysis beginning in 1991 andl ongoin;!,; 
in 1994. 

6. 	 Established a regulation in 1990 prohibiting all take of sturgeon within the jurisdictio!~~~ 
of the State of Louisiana. 

State of Texas 

Texas Parks and Wildlife Department 

1. 	 Conducted1 sampling; for sturgeon in the Rio Grande in 1992 - 1993. 

2. 	 Documented histolric distribution of sturgeon in Texas. 

U.S. .,Army Corns of Eng~irteers, Mobile District, Mobile, Alabama 

1. 	 Restored access into Battle Bend Cutoff on the Apalachicola River, apprortirnatt: river kr~n 
46.3 (river mi 28.8:) in 1987. 

2. 	 Conductecl flow/velocity studies below the JWLD to document velocities in Gulf sturgeon 
habitat areas duriirig low fllow conditions during November 1991 and October 1992, als 



part of a Bliological Assessment associated with the Jim Woodruff Po~crhouse M a u  
Re:hatbilitation Evaluation Report. 

3.  	 In conjuctictn with the FGFC, removed sedimentation and debris from a r:midstream spring 
bellow the JWLD on tke Apalachicola River, navjigation km 170.6 (navigation mi 106.0), 
to 1re;store important thermal refuge habitat for the Gulf sturgeon and ot.her anadromaus 
species in January 1994. 

4. 	 Obtained erlvironrnental clearances and undertook action to restore hablltat for the Gulf 
sturgeon and other anadromous species by removal of sediments at the mouth of Blue 
Spring Run, Apalachicola River, navigation km 157.7 (river mi 98.0) in March 1994, 
under the Department of the ArmyINational Oceanic and Atmospheric Administration 
Coc~perative Agreement to Create and Restore Fish Habitat. 

5. 	 Initiated Anadromous Fish Hatchery Reconnaissance Study in 1987. 

6 .  	 During January 1994, the COE proposed that the Waterways Experimen~l Station (WES) 
consider in !he FY 1995 Environmental Impact Research Progralm (EIRII)) a proposal to 
document issues affecting the protection of sturgeon related to O&M activities in North 
American rivers. This proposal was submitted because of similar concerns expressed by 
other COE divisions and districts that operation (and maintenance (O&h.[) projects may 
impact sturgeon populations. It is also proposed to quantify responses of sturgeon to 
broad ranges of relevant physical conditions so that risk from O&M a1:tivities can be 
predicted. Districts will be surveyed for specific issues on sturgeon and the scope of 
problems will be defined. The District has been informed from COE headquarters that 
funds are available for WES to initiate efforts in FY 1995. 

-U.S. Army C:oms of Engineers, Vicksburg District, Vicksburg, Mississippi 

1. 	 Funlried a study conducted by WES on Gulf sturgeon in the Pearl River d~,lring 1994 arid 
199.5. 

-U.S. Fish ancl Wildlife Service 

Fisheries R.esources Office, Panama City Field Office, Florida 

1. 	 First. documented in-river habitat usage of Gulf sturgeon in 1975'. 

2 .  	 First documented Gulf sturgeon spawning in the Apalachicola River, Florida in 1977 

3.  	 Investigated methods of externally marking Gulf sturgeon beginning in 1981. 

4. 	 Docum.ented the movement of Gulf sturgeon in the Apalachicola River using radio and 
sonic: telemet~y devices beginning in 1982. 



5 .  	 Estimated the Gulf sturgeon population size in the Apalachicola River below JWLI) 

beginning in 1983. 


6. 	 Reviewed and validated the morphometric characteristics used in the taxanomic 
separation of Gulf' and Atlantic sturgeon in 1985. 

7. 	 Developedl field techniques and equipment which aided in the bandling of Gulf' sturgeo~n 
in 1985. 

8. 	 Investigated the age: structure of Gulf sturgeon in the Apalachicola River by utilizin~; 
cross-sections frorn pectoral fin rays beginning in 1986. 

9. 	 Initiated artificial propagation of Gulf sturgeon in 1989. 

10. 	 Collected :samples for and funded genetic studies on Gulf sturgeon throughout their range 

beginning in 1990. 


11. 	 Collected samples for and funded contaminant tissue analyses 0.f Gulf sturgeon. from thle 
Apalachicola and Xuwanne:e rivers, Florida beginning in 1990. 

12. 	 Initiated a program through news releases and information posters to document Gulf 
sturgeon sightings (past and present) from Tampa Bay, Florida to the M:ississippi Rive:r 
in 1992. 

13. 	 Funded development of a dual radio-sonic telemetry tag in 1992. 

14. 	 Compiled and maintained a directoryldata base of sturgeon and paddlefish researchers 
beginning in 1992. 

17. 	 Produced i I  report entitled !Gulf Sturgeon Siahtings, Historic and Recent .- a S u ~ m a r yolf 
Public Responses in 1993. 

18. 	 Conducted field i~xvestigations to develop a population model for the: Gulf sturgeon amd 
to delineatle riverille habitat requirements in 1993 and 1994, in cooperation with the NBS!, 
North Carlolina Cooperative Fish and Wildlife Research Unit. 

Ecological Services, Pama~na City, Florida 

1. 	 Funded preparation of an information report on the Gulf sturgeon, entitled: Gulf olf 
Mexico Sturgeon, Ac<penst?r oxyrhvnchus (Vladvkov), Informalion. lL980. Unpublishedl . 
15 pp. J.L,. Hollowell. 

2. 	 Completedl a docurnt:nt enti,tled: Report on the Conservation Status of the Gulf of Mexico 
Sturgeon tlcipenser oxyrhynchus desotoi in 1988. 



3.  	 Prepared report entitled, Reconnaissance Report on the Feasilbility of Constructing: an 
Anatlromous Fish Hatchery Apalachicola River, Florida for the COE, Mobile District in 
1989. 

4. 	 Initiated the proposal to list the Gulf sturgeon under the ESA. 

5 .  	 Coordinated development of Gulf Sturgeon Management/RecoveQ P1;an from 1992 to 
1995. 

Ecological Services, Jacksonville, Florida 

1. 	 Prepared the listing package to list the Gulf sturgeon as a threatened species under the 
ESA, (listed September 30, 1991 in conjuction with the Departmenlt of Cornrnerce- 
NIOAA). 

Ecologicrrl Services, Jackson, Mississippi 

1. 	 Produced a Mobile River Basin Aquatic Ecosystem Recovery Plan in :11995. 

Warm Springs Regional Fisheries Center, Georgia 

1.  	 Developed Gulf sturgeon artificial feeding program in 1989. 

PVelaka National Fish Hatchery, Florida 

1. 	 Hormone induced spawning of Gulf sturgeon beginning in 19139. 

2. 	 Developed Gulf sturgeon artificial feeding program in 1989. 

G:ulf Coast Fisheries Coordination Office, Ocean Springs, Mississippi 

1. 	 Participated as a technical advisor in development of the Gulf sturgeon 
Management/Recovery Plan from 1992 to 1995 

-hiemora~jdi~mof Understanding (MOU) on Implemenltation of the Endangereld Species A c L  

Fourteen federal agencies including the COE, NMFS, FWS, NPS, DOD, Mh,/lS, CG and EPA 
signed the MOU in September of 1994. The purpose of the MOU was to elstablish a general 
firamework for cooperation and participation among the agencies in accordance with 
rc:sponsihilities under the ESA. The agencies are to work together along with appropriate 
iiivolvement of the public, states, Indian Tribal govern~ments, and locall govern~ments, to achieve 
the common goal of conserving species listed as threatened or endaingered under the ESA by 
protecting and managing their populations and the ecosystems upon which Ithose populations 



depend. The cooperating federal agencies involved in recovery of the Gulf sturgeon will nov1,r 
be ablle to work closer together under the umbrella of this MOU. 



11. 	 REC0VER.Y AND FISHERY MANAGEMENT 

OE1JECTIVES ANlD CRITERIA 

Objectives constitute those results that are desired to be attained through imple1,nentation of the 
Relcovery Plan. Criteria are €hose factors that define how attaining the objective 'will be pursued, 
anti what will consititute sucess. 

1. 	 -Short-term Obiective: The short-term recovery objective is to prevent fiilrther reduction 
of existing wild populations of Gulf sturgeon within the range of the sltbspecies. This 
objective will apply to all management units within the range of the subspecies. Ongoing 
recovery actions will continue and additional actions will be initiated as needed. 

Criteria: 

A. 	 Management units will be defined using an ecosystem approach, based on river 
drainages. This approach may also incorporate genetic xll'finities among 
populations in different river drainages. 

B. 	 A ba~seline population index for each management unit will be determined by 
fishery iindependent catch-per-unit-effort (CPUE) levels. 

C. 	 Charge from the baseline level will be determined by fishery ird1i:pendent CPTJE 
over a three to five year period. This time frame: will be sufficmient to detect a 
problem and to provide trend information. The data will1 be assessed annually. 

D. 	 The short-term objective will be considereld achieved for a managelment unit when 
the CPUE is not declining (within statistically valid liimits) from the baseline 
level. 

2 .  	 -.Long-term-O3:ctive A: The long-term recovery objective is to establish population 
levels that would allow delisting of the Giulf sturgeon lby man,agement units. 
Management units could be delisted by 2023 if thle required criteria are rnet. While this 
objective will be sought for all management units, it is recognized tha~t it may not be 
achievable for all management units. 

Criteria: 

A. 	 The timeframe for delisting is based on known life history characteristics 
including; longevity, late maturation, and spawning periodicity. 

B. 	 A self-sustaining population is one in which the average rate of natural 
recruitment is at least equal to the average mortality rate over a 12-year period 
(which is the approximate age at maturity for a feimale Gulf stuqgeon). 



C. 	 This objective will be considered achieved for a management unit when th(: 
population is demonstrated to be self-sustaining and efforts are underway to 
restore lost or degraded habitat. 

Long-term Obiective B: This is a long-term fishery management objective to establish, 
following delisting, a self-sustaining population that could withstand directed fishin!; 
pressure within management units. Note that the objective is not necessarily the openin!; 
of a management unit to fi~shing, but rather, the development of a population that call 
sustain a fishery. Opening a population to fishing will be at the discretion of  state(s1 
within whose jurisdiction(s) the: management unit occurs. As with Long-term Objective: 
A, this objective ma:y not be achievable for all management units, but will be stought for 
all units. 

Criteria: 

A. 	 All criteria for delisting must be met. 

B. 	 This objective will be considered attained for a given management unit when ;I 
suslainable yield cam be achieved while maintaining a stable population througl~ 
natural recruitment. 

C. 	 Particular emphasis will be placed on the management unit that encompasses tht: 
Suvvannee River, Florida, which historically supported the most recent stablc: 
fishery for the subslpecies. 

These objectives and criteria are preliminary. After better identification of population status ancl 
evaluation of the a~dequacy of the habitat to support self-sustaining populations, these objective!; 
and criteria may be revised. The criteria stated above will be more quantitatively definec'l 
through identification of management units and through population assessments in thosc: 
individual management units. 



OUTLINE FOR RECOVERY ACTIONS ADDRESSINlG THREATS 

-Rec:overy Outline N arra~tive 

1.0 Determine essential1 ecosystems, identify essential habitats, assess population status, and 
refine life history investigations in management unit rivers. 

As an initial !step to enhance the long-term recovery of populations of Ghlf sturgl,eon, collection 
of basic biological information is essential. Without a clear understtanding of life history 
requirements,, recovery efforts are severely hampered. Presently, lack of information in the 
marine environment and sparse information in the riverine environment makc it difficult to 
adequately census plopulations or to implement appropriate recovery actions. Shr!dies to provide 
this information shc~uld be conducted as soon as possible:. 

1 . 1  Identify essential habitats important to each life stage in river basin and contiguous 
estuarine and neritic waters. 

Investigations are needed to locate and describe the micro- and macrohabitall. characteristics 
critical for recovery and maintenance of the Gulf sturgeon. Radio and ultrasonic tracking 
studies of juveniles and adults will help determine rnovernents and habitat lutilization over 
time. Emphasis should be placed on tracking Gulf' sturgeon in th~e estuarine and marine 
environment where it is believed that most feeding a.nd growth occurs, and where the least 
information is available. Spawning areas and larval and post-.larval r~llovements and 
distribution within rivers must be determined. When a sufficient number of animals has 
been monitored and distributions identified, habitat characterization studies can be used to 
better detine essential habitat requirements. Significant ecosystems for the recovery of the 
Gulf sturgeon urill be identified once essential habitats are defined in riverine, estuarine, and 
marine environlments 

1.1.1 Clonduct and refine field investigations to locate important spawning, 
feeding, and developmental habitats. 

Gulf sturgeon have been successfully tracked with radio and ultraso~nic transmitters 
in riverine systems. These studies have been limited to a very feu, locations, and 
usually for a short time spans. Multi-year tracking studies in th(: estuarine and 
marine envi~ronrnent have never been accomplished. Knowledge of spawning areas, 
developimental habitat requirements and feeding requirements are i~=ssential to the 
recovery of Gulf sturgeon in all river basins across the range of the species. 
Tracking studies appear to be the best way to initially locate imlportant habitiit. 
Technological advances in telemetry should facilitate long-term tracking studies to 
pirovide the needed information. The FWS and NBS shoulcl expand their efforts to 
identify and inventory essential habitats of C;ulf sturgeon. The Gulf states resource 
management agencies should continue or initiate stud it:^ to identify essential habitats 
in their respective states. The CCC should continue their multi-year monitoring 



program on the Suwannee River. New field work by other researchers such as 
universities and non-governmlent organizations (NGOs) shou~ld incorporate this 
research need into their plans. The NMFS should work with FWS and NBS to 
identify marine habitats used by adult Gulf sturgeon during winter migration. The 
MMS should seek funding, to obtain this information because of the potential for 
impacts to the Gulf sturgeoln from outer continental shelf oil and gas operations and 
other non-energy mineral mining activities. 

1.1.2 Characteri.ze riverinc:, estuarine, and neritic areas that provide essential 
habitat. 

When areas of utilization have been delineated (Task 1.1.I), characterization of these 
habitats should be conducted. C:haracteristics of the areas regarding particulai- life 
history requirements of Gulf sturgeon at various life stages must be determined. 
Among the parameters thalt may be important include substrate, depth, instream 
flow, current, pH, temperature, turbidity, and food availabilit:~. The Gulf states 
resource mlanagemen~t agencies, FWS, NMFS, NBS , CCC, NGOs, and universities 
should refine their slndies or surveys to provide these data. 

1.2 Conduct life history studies on the biological and ecological requirements of little 
known or inadequately sampled life stages. 

Becauslle of the difficulty in collecting eggs, larvae, and adequate numbers of Gulf sturgeon 
less than a year ol~d, essentially nothing is known about requirements of' these life stages in 
the wild. Year-cliass strength is established during these stages, and water temperature, 
salinity, flow, turbidity, and other factors affect survival rates. As outlined in Task 1.1, 
intensive field investigations must be initiated to locate and characterize habitats used by 
early llife stages. Likewise laboratory studies on wild and cultured Gulf sturgeon must be 
conducted to evaluate habitat requiremeats and tolerances. The University of Florida, NIBS, 
and FWS should expand ongoing, investigations into the biology and ecology of Gulf 
sturgeon. Non-fatal sampling techniques to examine stomach contents need to be 
determined. Diet studies of' fish captured in estuaries should be expanded. Diet of Gulf 
sturgec~ln captured offshore (neritic environments) should also be evaluated, not onty to 
assess food preferences, but also to determine habitat use. 

It is known that subadult and adult Gulf sturgeon spend winters feeding in estuarine and 
marine waters. Little is known about specific areas and habitat requirements. Ultrasonic 
techniques should be improved and studies conducted to document marine habitats 
frequented by Gulf' sturgeon. Identified habitats must be described by depth, water quality, 
substra~te, and food availability. The FWS and NBS should continue ongoing ~narine habitat 
investigations of Gulf sturgeon. The NIMFS should initiate marine habitat investigations of 
Gulf sturgeon. 

http:Characteri.ze


1.3 Survey, monitor, and model populations. 

Intensive field investigations have concentrated on Gulf sturgeon life history in the 
Suwannc:e and Apalachicola rivers in Florida. Additionally, long-term monitoring of Gulf 
sturgeon in these systems has resulted in reliable population estimates with which populatnon 
models are being developed. Outside these systems, few studies have been conducted on 
the Gulf' sturgeon. Information such as distribution,, relative abundance, age structure and 
other biological information should be compiled to identify baseliine population status and 
identify index ]monitoring sites to evaluate success of recovery and manage~ment progranis. 

1.3.1 Develop and implement standardized population sampling and monitoring 
tc:chniques. 

The assessment of Gulf sturgeon populations Gulfwide are essential to develop and 
evaluate rec:overy and management efforts. Standardnzed pirograms to address size, 
age and sex composition, and stock size must be developed so that !he condition of 
each stock can be evaluated over time ant1 compared wjth those in other river 
s:ystems. Government agencies, NGOs, and universities investigating Gulf sturgeon 
slhould participate in a coordinated effort to develop standardizecl sampling and 
nionitoring techniques and conduct appropriate programs. Standard operating 
procedures will facilitate application of statistical data set compa~risons between 
various Gulf coast river systems. In addition, fishery management/recovery 
decisions could be more accurately formulated with unifc~rm data collection and 
reporting procedures. The FWS should take the lead in coordinating,, preparing and 
distributing a standardized sampling and molnitoring protocol document. The Gulf 
states resource management agencies shouldl evaluate the status of populations of 
Glulf sturgeon in their streams and coastal waters. The FWS and NBS in conjunction 
with othler researchers should verify current aging techniques for Gl~llf sturgeon. 

1. . 3 .2  Develop population models. 

Modeling is needed to better assess fishery restoration and management options. 
Capture-recapture models can estimate survival, abundance and recnlitment of Gulf 
sturgeon. E'opulation models should be developed to forecast the fluture condition 
of Gulf sturgeon populations and provide esltimates on potential rat~,:s of recovery. 
Appropriate models will also help identify future research needs. The FWS and 
NBS should continue to take the lead in formulating peer accepted po1)ulation models 
for the Gulf sturgeon. 

1.4  Continue experimental culture of Gulf sturgeon. 

Successful artificial propagation of Gulf sturgeon was first accomplished in 1989. 
Additional work is still needed to refine culture techniques, tlevelop handling and holding 
procedures for fry and broodstock, maintaining genetic diversity of brood:stock, research 



nutritional requirements and initiate fish health management. In addition, research is nleeded 
to document the optimum chemical and physical parameters necessary for maintaining 
growih and survival of Gulf sturgeon under artificial and natural cond!itions. 

1.4.1 Continue culture of Gulf sturgeon. 

State, federal, and NGOs should continue to develop culture techniques for Gulf 
sturgeon in accordance with the Gulf Sturgeon Hatchery Guidelines, Hatchery 
Manual for White Sturgeon protocols addressed in the Gulf Sturgeon Recovery Plan, 
and state and federal! laws and regulations. Efforts should be directed towards filling 
data gaps (:i.e. hormone dosages and types, incubation temperatures, egg de-adhesion 
methods, ibroodstocl< reproductive staging, elimination of stress related to capture, 
handling, and holding, among other factors). 

1.4.2 Identify tlhe physical, chemical and biological parameters necessary to 
maintain growth, health and survival of Gulf sturgeon realred undu artificial 
conditions. 

Studies art: needed to determine the optimum water quality conditions necessary to 
maintain growth antd survivall of fry and fingerlings. In addition, nutritional 
requirements and artificial feeding methods need to be identified. Research is 
required to document carryling capacity for various fish rearing facilities, and hauling 
densities od fry and fingerlings. The FWS, researchers, and universities sh~ould 
continue to1 impleme~it additional studies to address this need. Also, the FWS sh~ould 
take the lead in providing updated information on artificial propagation of Gulf 
sturgeon. 

1.4.3 Identify and test internal and external markers or techniques useful for 
differentiation of wild and hatchery-produced Gulf sturgeon. 

The identification of non-genetic internal and external markers to differentiate 
between wnld and hatchery-produced Gulf sturgeon is important in the development 
and regulai.ion of Xlaltchery programs. Unique markers (i.e. PIT tags, coded wire 
tags, and chemical marking) could allow investigators, law enforcement officers, and 
others to distinguish hatchery-reared fish from wild stocks. In addition, these 
markers or techniques may be used in selective enhancement programs arid provide 
a means to evaluate introductioiis. The FWS and other researchers should continue 
to investigaite and develop usefill internal and external markers or techniques. 

1.5 Identify genetic characteristics of wild and hatchery-reared Gulf sturgeon. 

Research is needed1 to determine whether or not significant genetic differences exist among 
Gulf stlurgeon from throughout the range of the subspecies. Determining whether genetic 
differences exist among populations is essential to ensure su~ces~sfulrecovery and 



managernent of the subspecies. Genetically distinct management units may 1)e identified and 
could affect reintroduction and/or population augmentation. 

1.5.1 Clonduct a Gulfwide genetic assessment to determine geographically 
distinct management units. 

Determination of the genetic structure for Gulf sturgeon is essential1 in formulating 
future ]management decisions for the subspecies. It is imporlant that sound 
rc:storatlion (efforts of Gulf sturgeon address the genetic stnlcture oli' the subspecies 
in order to identify and maintain genetic integrity and diversity. Mitcrlchondrial DNA 
analysis of Gulf sturgeon should be continued with emphalsis placc,,:d on obtaining 
Gulf sturgeon tissues and/or blood from the following river systemls: 

]I. Pascagou~la River, Mississippi. 
2. Mobile and Alabama rivers, Alabama. 
3.  Ochlockrlee River, Florida. 
4. Escainbia River, Florida. 

A. genetic tissue bank should be established anti curated where s~tate or federal 
agencies deposit tissue or blood for genetic analysis. The Gulf states resource 
m~anagemen~tagencies, universities, NGOs, NBS, FWS, and other Gulf sturgeon 
researchers should establish tissue collection protocol and insure thal tissue samples 
are collected whenever possible. 

1.5.2 Assess the potential to develop genetic markers to differelntiate wild and 
hatchery-produced Gulf sturgeon. 

Tlhe developlment of genetic markers for differentvating between willd and hatchery 
produced Gulf sturgeon may be important nn the develop~nent ancl regulation of 
hatchery programs. A unique genetic marker could allow investigators, law 
enforcement officers, and others to distinguish hatchery reared fish from wild stocks. 
In addition, hatchery stocks possessing a different genetic mark f ron~~ wild fish may 
be used in selective enhancement programs and provlde a imeans tc11 evaluate their 
introduction:^. The FWS and NMFS should continue to investigate ~lhe potential of 

viable genetilc markers. 

2.0 Protect ir~dividuals, populations, and their habitats. 

In efforts to recover listed species, protection is the most obvious initial step. By virtue of their 
endangered or threatened status, species may not be able to sustain contin~uing losses of 
individuals, and steps sllould be taken immediately to e:liiminate any known prc,:ventable take. 
Initial measures to protect individuals, populations, and their habitats (can be strengthened or 
reduced as new information is collected. 



2.1 Reduce or eliminate unauthorized take. 

Under the ESA, take means "to harass, harm, pursue, hunt, shoot, wound, kill, trap, 
captull-e, or collect, or to ati-empt to engage in any such conduct. " "Ham" in the definition 
of "take" in the 13SA means an intentional or negligent act or omission which creates the 
likelihood of injury to wildllife by aruioying it to such an extent as to significantly di~srupt 
normal behavior patterns which include, but are not limited to, breeding, feeding, or 
sheltering. "Hann" in the definition means an act which actually kills or injures wil~dlife. 
Such act may include significant habitat modification or degradation where it actually kills 
or injiures wildlife by significantly impairing essential behavioral patterns, including 
breedling, feeding, or sheltering. In the case of the Gulf sturgeon, the immediate concern 
is with lethal or irljurious talke by mon-directed fisheries. Directed fisheries for listed splecies 
are prohibited by virtue of the listing. However, a number of fisheries targeting other 
species use fishing gear that take Gulf sturgeon. 

2.1.1 Increase effectiveness and enforcement of state and federal take 
prohibitions. 

Directed take of the Gulf sturgeon is prohibited under the ESA and laws or 
regulation:; of Louisiana, Mississippi, Alabama, and Florida. All states within the 
geographic distribution of the Gulf sturgeon have cooperative agreements with the 
FWS that irequire enforcement of federal endangered species laws. Both federal and 
state officials are empowered to enforce prohibitions on the take of Gulf sturgeon. 
Appropriate steps sliould be t,aken to support and enhance enforcement activities 
related to restoration and protection of Gulf sturgeon. The Gulf states resource 
management agencies should evaluate their enforcement programs and if needed, 
implement appropriate enhancements or actions. The FWS and MMFS should insure 
that during: ESA section 7 consultations, incidental take is stipulated to provide full 
protection of the species. 

On July 1 ,  1975, the Atlantic sturgeon (Acipenser oxyrinchus, including the Gulf 
sturgeon) was included in Appendix I1 of the Convention on Internat.ionii1 Trade in 
Endangered Species of Wild Fauna and Flora (CITES). The effect of this listing is 
that CITES permits ,are required before international shipment may occur. 

2.1.2 Reduce or eliminate incidental mortality. 

Incidental catch and mortality (of Gulf sturgeon is a difficult 01-cryptic probleim to 
address because it requires a knowledge of effort and catch composition in a variety 
of different fisheries. Gear types used in many fisheries are c:<apable of capturing 
Gulf sturgeon, and it is essential that the magnitude of the problem in each fishery 
is known before effkctive step!; can be taken to reduce or eliminate mortality. A 
limited observer program may be needed to evaluate the amountfextent of incidental 
take or mortality in some fisheries and navigation-related and other activities. When 



problem( fisheries or other activities have been identified, gear or equipment 
modifications, seasonal restrictions, limited gear or equipment deploy~ment times, and 
other measures may be employed to reduce mortality of Gulf sturgec~ln and allow the 
affected fisheries or other activities to continue to operate. 

If incidental takeris found to be related to any fishery, the NIMFS and the Gulf states 
should proniulgate adequate regulations that protect the Gulf sturp,eon from such 
incidental take. The NMFS should also evaluate Turtle Excluder Devices (TEDs) in 
commercial shrimp nets to determine if they are effective in allowinkg Gulf sturgeon 
to escape firom trawls. If they are not effective, funding should be sought to 
investigate the appropriate gear technology. The NMFS shoultll also fund an 
observer program, enforcement of regulations, and other necessary actions which 
reduce or eliminate incidental take of Gulf sturgeon during fishing c~perations. 

In addition, the NMFS and FWS in cooperati~on with the responsible federal agency 
should develop methodologies that would cause Gulf sturgeon to avc~lid areas during 
navigation-related (includes O&M) activities, Clean Water ,Act (CWA) Sections 10 
and 404, or other construction activities. The NMFS and IFWS should assure that 
the objective of ESA section 7 consultation is to reduce or eliminate incidental take 
during such activities. As an example, section 7 consultation for a dlredging project 
may result im the COE permitting the activity to occur onlly durinj; seasons when 
Gulf sturgeon are not present in the action area. 

2.2 Identify andl eliminate known or potentially harmful chemical contaminants, and 
water quantity and water quality problems which coiuld impede recovery of Gulf sturgeon. 

Chemical contaminants, water quantity, and water quality factors rnay haw: contributed to 
the declane or are limiting the recovery of Gulf sturgeon. These factors inc:lude pesticides 
(organochlorines), metals (lead, mercury, etc.), industrial byproducts, t e ~  nperature, pH, 
suspended solids, dissolved oxygen, water depth, and water velocity. Review of existing 
data and infomlation is necessary to refine or identify the chemical and water quality and 
quantity requirements of Gulf sturgeon. 

An information search for each management unit or coastal habitat area regilrding potential 
types of chemical contaminant loading, including chemicals from point sources, agriculture, 
silviculture, industrial activities and urbanization, should be conducted. Existing chemical 
contaminant field evaluation reports (water, sediment or biota studies) should be examined 
and the information utilized to make decisions related to field ,samplinill, and che~nical 
analysis. Field sampling of water, sediments, and sentinel andlor surrogate species should 
be conducted, as necessary, to fill critical information gaps. State agencies in Louisiana, 
Mississippi, Alabama, and Florida, with assistance from the En~vironmental Protection 
Agency (EPA) and FWS should collect existing information and provide an assessment 
report with recommendations. The FWS should provide coordination bet~leen the federal 
and state agencies as needed, compile state reports, a~nd identify a clonsensus priority listing 



of chemical contaminant sources that may have impacts on Gulf sturgeon in the river 
systems. The EI'A "Priornty Pollutants" for each management unit or habitat area should 
be assessed by chemical analyses for Gulf sturgeon and other benthic species. The FWS 
and IZPA, using the compiled contaminant data, should prepare tlhe list and conduct 
necessary analyses. 

2.2.1 Identify potentially harmful chemical contaminants aind water quality and 
quantity changes associated with surface water restrictions. 

A comprehensive inventory of river basins with existing surface water restrictions 
is needed to document physical and biological impacts that may negatively affect 
recovery and management of Gulf sturgeon. The GSMFC, FWS, and C:OE should 
coordinate preparatiion of this inventory with GSMFC taking the lead for final 
product completion. 

2.2.2 Identify and eliminate potentially harmful point and non-point sources of 
chemical contaminaints . 

Significant point sources and high-impact non-point source areas of contaminant 
introductions should be identified. Appropriate actions to reduce or eliminate the 
contaminants should be taken. With the results of 2.2.1, EPA and state agencies in 
Louisiana, Mississippi, Alabama, and Florida should take actions to enforce existing 
regulations or promillgate new ones. 

2.2.3 .Assess selected contaminant levels in Gulf sturgeon from management 
units. 

Gulf sturgeon tissue analyses should be conducted to evaluate selected chemical 
contaminants. Appropriate actions should be taken to reduce or eliminate 
contamina~ltsources. The EPAi should take the lead in efforts to reduce or eliminate 
identified contaminant sources through their regulatory authorities. The EPA could 
also assist state agencies in Lauisiana, Mississippi, Alabama, and Florida in 
enforcemeint of statre regulations. During the Triennial Review of state water 
criteria, EI'A should ensure that the states have incorporated adequate water quality 
standards to protect the Gulf sturgeon and its benthic habitat. 

Routine, standardized inspections should be conducted on all incidental catches of 
Gulf sturgeon (alive or dead) for the presence of gross lesions, tumors or other 
abnormalities to focus evaluation on chemical contaminants. 

Histopathological examinations of liver tissue for cases of incidental Gulf stuqgeon 
mortalities should be conducted to detect the presence of cellular abnonmalities or 
carcinogenic cells. 



Chemical analyses of selected tissues should be conducted from incicllental mortalities 
of Gulf sturgeon. The FWS should take thle lead in developing protocol to collect 
samples, conduct training if necessary, process samples for analy!,,,es, and prepare 
summaries of results. Wherever possible, Gulf state resource management agencies 
should conduct similar analyses. 

t'ippropriatt: surrogate species should be utili.zed to better define bio-,accumulation of 
contaminants in particular river basins. An extrapolation formu1,;ii for estimating 
potential chlemical contaminant impacts to Gulf sturgeon should be developed. The 
FWS and IEPA should lead the efforts to identify appropriate su:rrogate species, 
@.onduct bio-accumulation studies, and develop an extrapol.ation formula. 
Lippropriatt: peer review should be conducte:d during formula devellopment. 

2:.2.4 Identify and eliminate known and potential impacts to water quantity and 
q~uality associated with existing and proposed developments, agricultural uses, and 
vvater diversions in management units. 

1)omestic anti industrial effluent, rural and urban run-off, and inter- and intra-water 
diversions affect the clarity, pH, biological oxygen demand, nutrient and 
contaminant composition, temperature, sediment loads, and seasonal [quantity of river 
waters. A comprehensive inventory of known or potential problem areas associated 
with these factors is needed. Once identified, actions to reduce or eliminate 
problems ainti promote wise land use should be taken. With the results of 2.2.1, 
EPA and Gulf states resource management agencies :shouldl take ac~tions to enforce 
existing regulations or promulgate new ones. 

Water quality and sediment factors resulting from point and nonpoiint sources may 
negatively affect Gulf sturgeon habitat. Examples include total dissolved solids, 
siuspended solids, turbidity, siltation, pH, temperature, and chanj :es in sediment 
types. Studies to assess the effect of river water and sediment quality should be 
conducted to determine the habitat suitability for Gulf sturgeon. 

2.2.5 Assess the relationship between groundwater pu~mping a~nd reduction of 
groundwater flows into management units, and quantify loss of riverine habitat 
rt:lated to reduced groundwater in-flows. 

Groundwater diversions which affect flows into management unit ~ivers should be 
identified. The loss of riverine groundwater flows attributed to diversions should be 
quantified and its effect on Gulf sturgeon evaluated. The 17. S. Geological Survey 
(USGS) should take the lead in implementing a~ppropriate shrdies including 
modelling. The Tri-State Study for the Alabama--Tallapoosa-Coosa and 
A,palachicola.-Chattahoochee-Flint river basins funded by the COE, and Alabama, 
Georgia, and Florida should incorporate an t:ffoirt to provide a preliminary 



assessment of the effects of groundwater pumping into the groumlwater scope of 
work plan. 

2.2.6 Conduct studies to determine the effects of known chemical contaminants 
in water from management unit rivers on Gulf sturgeon or a surrogate species. 

After identification (of priority contaminants, physiological and behavioral responses 
of Gulf sturgeon life stages to long-term exposures to such chemicals should be 
determined. In particular, newly fertilized eggs, Gulf sturgeon larvae, and juvenile 
Gulf sturgeon shoulld be tested. The EPA should work with the FWS to conduct 
bioassays of water from the rnanagement unit rivers to determine effects on Gulf 
sturgeon. 

2.3 Develop a regulatory and/or incentive framework to ensure that essential habitats, 
streamflow, and groundwater in-flows are protected. 

Where existing lxws and regulations are inadequate to meet recovery objectives, (appropriate 
state and federal agencies should propose new incentives, laws, and/or regulations. 

2.3.1 Utilize existing autlhorities to protect habitat and, where inadequate, 
recommend new inclentives, lxws, and regulations. 

The ESA provides for the protection and recovery of the Gulf sturgeon and its 
habitats. Likewise individual Gulf states have regulations and laws for that purpose. 
Adequate funding levels must be provided to enforce existing protection measures 
and laws. Federal and state natural resource law enforcement programs are 
understaffed and underbudgeted to adequately enforce laws protecting the Gulf 
sturgeon and its habitats. Even with adequate funding, existing authorities may be 
inadequate to fully protect the Gulf sturgeon and its habitats. Adoption of new 
incentives, laws or regulations may be necessary to ensure the recovery of the 
species. Protection measures slhould be based on the biological requirements of the 
subspecies and not p~olitical boundaries. The FWS should ensure protection of the 
Gulf sturgeon through the ESA section 7 consultation process with other federal 
agencies inlcluding the COE (fetk:ral projects, Section 10/404 permits), MMS (OCS 
oil and gas lease salles), EPA (National Pollutant Discharge Elimination System 
permits, Triennial Review). 

2.3.2 Identify, protect and/ior acquire appropriate land or aquatic habitats o.n an 
ecosystem approach. 

Habitat conlponents of the Gulf sturgeon which provide essential life requirements 
should be considered as part of and dependent on a fully functioning ecosystem . 
These ecosystems should be pr~otected and/or acquired. The Gulf states resource 
management agencies, FWS, and NMFS should seek appropriate avenues of funding 



and take action to acquire, manage, and protect identified significar~lt habitats or their 
(ecosystems as appropriate. 

For example, spawning habitats should1 receive ma~cimurn protection from 
disturbance. In order to protect specific habitats, the ecosystem whlere it occurs also 
requires protecti'on. Thus, protection of spawning habitats of the Al~alachicola River 
would include the upper 20 km (12.4 mi) of the river and its s~~rrounding basin 
components. Another example includes Ihe maintenance of hab~~tats such as the 
springs that occur in the Suwannee River. To protect these springs, it is essential 
to maintain other ecosystem components including upstream water quality, 
groundwatt:r flows and quality, and adjacent floodplains. 

2.4 Restore, enhance, and provide access to essential habitats. 

Gulf sturgeon have evolved within Gulf coast drainages exhibiting seasonal patterns of high 
and low flows, temperature regimes, sedimentation, and other physicail factors which 
historica~llymay ha.ve been much different than those which exist today. Th11,: restoration and 
enhancement of some river and stream habitats, particularly benthic halbitat, within the 
historical range of the Gulf sturgeon may be necessary before its recovery is successful. 
Within some drainages, man's alterations (mainstem dams, low-lead diversions) may be 
preventing Gulf sturgeon from gaining access to important habitats essential to some aspect 
of its life history. If such structures are identified as impeding migration or preventing 
access to critical habitats, action should be taken to restore the natural hydrography or 
provide a viable bypass route around the structure. 

2.4.1 Identify dam and lock sites that offer the greatest feasibiliiy for successful 
rc:storation of and to essential habitats (i. e., up-river spawning areias). 

blainstem and low-head diversion dams that are kno \~n  to be impeding potentially 
viable Gulf sturgeon populations from reaching historically essential habitats need 
to be identified. The extent of important habitat types upstream from such structbres 
(e: .g . , potential spawning sites and summer refugia) should be evah~~ated. 

The GSMFC should take the lead in identifying these sites throughout the Gulf states 
and preparing summary and recommendations. Federal an~d non-felderal permitted 
dams should be identified. The COE, FERC, and entities such as the Pearl River 
Valley Water Supply District should investigate ways of mitigating impacts of federal 
and private water resource projects or permitted activities on Gulf sturgeon 
populations. 



2.4.2 Evaluate, design, and provide means for Gulf sturgeon to bypass migration 
restrictions within essential habitats. 

The structures preventing upstream migrations to essential habitats should be 
modified or removed to alllow for Gulf sturgeon passage. Specific modifications will 
depend on the type of obstruction, river hydrology and the importance of the habitat 
to the recovery of the species in that particular ecosystem. Studies regarding Gulf 
sturgeon behavior may be required to assist in development and design of fish 
passa,ges. Modifications which provide for both up- and downstream tiravel by large 
and small fish ne:ed be considered. 

First, an assessment of existing modifications should be conducted. The assessrnent 
should consider the effectiveness of the modification for use by other migratory 
species such as shad and striped bass. Designs should be solicited from engineering 
and environmental consultants. Passage structures which show promise must be 
evaluated to document the relative degree of usage by Gulf sturgeon. The NMFS, 
COE, NBS, FWS, and Federal Energy Regulatory Commission (FERC) should 
investigate the use of poteintial passage structures and initiate action or studies to 
assess the structure's effectiveness folr Gulf sturgeon passage. 

2.4.3 Operate and/or modify dams to restore the benefits of historical flow 
pattenns and processes of sedimentation. 

The operating schedules of the dams need to be evaluated to determine if water 
releases are benefiting the life history requirements of the Gulf sturgeon. The 
operations of existing structures found to be detrimental to the life cycle of Gulf 
sturgeon should be evaluateld to determine if modifications to approxiniate historical 
flow a.nd sedimentation patterns are possible. The COE and FERC in coordination 
with the GSMFC', Gulf states resource management agencies, FWS, and NMFS 
should1 identify potential rn~odificatioris to and/or operations of dams and initiate 
action or studies to assess tlhe feasibility for implementation. 

2.4.4 Identify potential modifications to specific navigation projects to mininiize 
impacts which alter riverine habitats or modify thermal or substrate charac1.eristics 
of those habitats. 

Navigation projects that halve altered or modified the thermal characteristics or 
natural substrates of rivers should be evaluated to determine if modifications to 
approximate historical conditions are possible. The COE should assist the FWS in 
its efforts to define and protect Gulf sturgeon spawning and other essential habitats 
in federal project areas. The COE should study, seek funding, implement or take 
appropriate remedial actions to rectify navigation projects where feasible. 



2.4.5 Restore the benefits of natural riverine habitats. 

Dams and channel modifications have reduced habitat diversity willthin the range of 
the Gulf sturgeon. Diversity of riverine habitat (e.g., main channlel, side channel, 
t~ackwater and braided channel) promotes a corresponding faunal diversity. The 
Gulf sturgeon evolved in natural riverime settings where suclh diversity was 
prevalent. Gulf sturgeon survival could be expected to be'cornlpromised if the 
benefits of riverine habitat diversity are not restored. The: FWS sll'lould work with 
the COE to identify ways to restore and protect natural river habit,at diversity. 

2!.4.6 Seek optimum consistency between the purposes of fi1,:deral and state 
authorized reservoirs, flood control projects, navigatioin projects, hydropower 
projects, arid federal and state mandated restorations of fish populaltions. 

Many water projects, such as hydropower and flood control dams and navigation 
activities, are authorized by state and federal governments for their respective 
purposes. Also, there are many state and federal programs authc~lrized to restore 
declining fish populations. Examples include species listed under the ESA, 
anadromous fisheries addressed under the Anadromoils Fislh Conqe~~vation Act, and 
coastal fisheries addressed under the Interjurisdictional Fisheries Act and the 
Magnuson Fisheries Conservation and Management Act. 

All government authorized and proposed projects and mandlates sholuld be reviewed 
in order to evaluate the potential to achieve recovery of Gulf' sturgeolll. The GSMFC 
sl~ould facilitate a multi-agency effort to identify project mandate:; and prepare a 
sllrnmary and recommendation report in partnership with the apprc~lpriate state: and 
federal agencies. Recommendations should be forwarded to each (of the Statc:s of 
l,ouisiana, Mississippi, Alabama, and Florida's State legislature anid congressional 
delegation. 

2.5 Maintain genetic integrity and diversity of wild and h~atcheny-rearetll stocks. 

Major conservation issues that must be addressed by this recovery program reliative 
to health of stocks, genetic conservation of stocks and displacenle~nt of stocks. A 
major concern in any stock restoration and enhancement program is the potential 
impact of introduced fish on existing wild stocks. This impact can af,fect wild stocks 
by a variety of mechanisms: 

1. Disease a.nd parasite transfer. 
2. Behavioral and ecological interference. 
3. Genetic consequences of interbreeding, reduction in gene flow, introduction of 
strains susceptible to disease. 



Problems resulting from failure to protect habitat, to control fishing pressure, to 
ensure correct managemlent of water resources, to control e:nvironmental 
contamination, and to effectively manage other parameters have contributed to 
reductions in stccks of Gulf sturgeon. These problems are readily evident and 
appropriate actions can be taken to correct them. At this point, the potential adverse 
effects of initiating a stocking program are unknown. The potential effects of 
initiating any stocking program should be evaluated. An experimental hatchery and 
strictly limited release program to the wild is prudent until such time ar; stocking has 
been thoroughly evaluated. 

2.5.1 Evaluate the neeld to stock hatchery-produced Gulf sturgeon considering 
habitat suitability and current population status. 

An assessment ol' whether stocking hatchery-produced fish will benefit the overall 
recovery of the Gulf sturgeon is paramount to the future development of Gulf 
sturgeon hatchery programs. An evaluation of whether the rivers to be stocked have 
suitable habitat to support Ithe stocked fish, natural reproduction, and any progeny 
shoulti be conducted. The recovery of the subspecies cannot be based on a "put and 
take" Gulf sturgeon fishery. Government agencies, NGOs, and universities 
investigating Gulf sturgeon should conduct an evaluation of each river system that 
is under consideration for stocking on the ability of the system, at its current status, 
to support the stocked fish and assure that natural reproduction can occur. Clnly 
ongoing improvernents to the river systems should be included in the analyses. Each 
of the Gulf states resources management agencies should evaluate the river systems 
in their states. The FWS should take the lead in coordinating the assessment and 
preparing a sumrnary finding report. No stocking should be conducted without 
approval by appropriate state agencies. 

If it is determined that there is a need for stocking, the stocking should be secondlary 
to other recovery efforts that identify essential habitats and emphasize habitat 
restoration. The (70E should continue to work with the FWS in efforts to construct 
a permanent hatchery on the Apalachicola River to help in the restoration (and 
maintenance of the Apalachicola River Gulf sturgeon population if it is determined 
that stocking is necessary for recovery of the subspecies. 

2.5.2 Develop policy and guidelines for hatchery and culture operations related 
to stocking. 

Raising hatchery produced fish to a size large enough to overcome lack of suitable 
habitat increases survival. Also, at larger sizes, these fish can be tagged iind 
recovered, enabling assessnient of the efficacy or success of the stocking effort. 
Peer rr:view and evaluation of a particular stocking effort should be included in any 
proposal to release hatchery-reared Gulf sturgeon. Gulf states resource management 
agencies, GSMFC, FWS, NMFS, NGOs, universities, and other involved 



researchers should prepare a hatchery and culture operations plan rellating to stocking 
jpolicy/guidelines. The FWS should take the lead in coordinatii~ig, seeking peer 
review, and completing the document. 

2.5.3 Develop and implement a regulatory framework tlo elimina.te accidental and 
intentional introductions of non-indigenous stock or other sturgeor11 species. 

Release of hatchery-reared fish without a program of monitoring does not fulfill 
governrnen~t's role as a steward of renewalble natural resources. Monitoring and 
systematic assessment of stocks will assist in determining the imp,ilct of accidental 
and intentional releases of non-indigenous stock or other sturgeon species. This 
recovery plan recognizes that it is irresponsible to intentionally release fish wlthout 
review or concurrence from the recovery team or coordinator, and therefore 
undocumented intentional releases should not occur. In the case of federal agencies 
who undei-take actions that may affect a listed species (stock introductions), 
consultatioln with FWS and/or NMFS is required under section 7 crf the ESA. 

At a minimum, the recommendations of tht: Aquatic Nuisance Species Task Force 
(ANSTF) which was established under the Nonmdige,nous Aquatic Nuisance 
Prevention and Control Act of 1990 should he coriduc:ted. 'The task force developed 
recommendations regarding direct introductions and indirect, accideiltal release from 
public and private sector facilities. All State agencies within the sitbspecies' range 
and GSMFC, FWS, NBS, NMFS, NGOs, universities, and other involved 
researchers should prepare a consensus policy regarding ir~troduction of non-
indigenous sturgeon stocks into the range of Gulf sturgeor1 in accc~lrdance with the 
options or actions identified by the ANSTF to reduce risks a~nd adverse consequt:nces 
associated with introductions. States should xmpllemenit necess,iry actions for 
promulgatirig regulations consistent with the policy. 

3.0 Coordinate and facilitate exchange of information on Gulf sturgeon c:onservation and 
recovery activities. 

Any research and/or management activities on fish species which transcenld jurisdictional 
boundaries must be coordinated. Management and recovery actions must be clonsistent across 
the range of the subspecies in order to be effective. Gulf sturgeon recovery efforts will be 
enh~ancedby the coordination of activities and exchange of information regarding the biology and 
management of all sturgeon species. 

3.1 Coordinate research and recovery actions. 

Coordination activities involving state and federal resource management ap,encies, NGOs, 
and universities with an interest in the Gulf sturgeon should be conducted at least every two 
years. Such coordination will provide for studies and malyagement plans which will reduce 
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duplication O F  effort, enhance cooperation, and optimize agency manpowt:r and funding. 
Tlhe FWS and GSMFC should take the lead in conducting the coordination activities. 

3.2 Develop an effective communication program or network for obtaining ancil 
disseminating information on recovery actions and research results. 

All recovery participants including state and federal agencies, NGOs, and universities 
working on Gulf sturgeon are strongly urged to publish research findings in technicail 
publications. Unpublished reports (gray literature), bibliographies, and availabl~e data ol~il 
Gulf sturgeoin should be compiled and published or otherwise made available to all1 
participants. Acquiring, disseminating, and maintaining information regarding Gull! sturgeo~~l 
recovery activities should be centralized. The FWS should take the lead in collecting and 
ce:ntralizing iinformatiolri regarding Gulf sturgeon recovery activities. 

In order to ensure effective communication among the various entities involvetl in Gulf 
stlurgeon research, recovery andl management, a newsletter should be developed antd 
disseminated on a regullar basis. This newsletter would provide all interested parties witlli 
the most up-to-date information regarding progress toward achieving the goals of th~,: 
Recovery Plan. The FFVS should take the lead in preparing, printing, and disseminating &I,: 
newsletter and coordinating with other existing sturgeon newsletters. 

3.3 Develop a non--scientific constituency and public information program directecd 
toward enhancing recovery actions. 

In order for {Gulf sturgeon recovery actions to be successhl, the gene:ral public: must be 
aware of sucln actions iind understand the need for them. An information and leducatio~ll 
program must be developed to imform the public of the causes of the declinc: of Gullf 
sturgeon, to increase the public's awareness, understanding, and involvemenr. in Gullf 
sourgeon recovery efforts and to promote wise use of land in watersheds. Ecilucation~i~l 
materials suc'h as brochures, newspaper and magazine articles, publications, posters, anld 
slide and te1e:vision prt:sentations, among others, must be produced and tlissen~inated tc) 
target audiences, such as comniercial and recreational fishermen, boaters, and civic 
organizations. The Gulf states resource management agencies, FWS, NBS, and NMFl"3 
should seek funding for the development of educational material for dissemination to th112 
public. The FWS or C;SMFC should take the lead in coordinating this effort providing (a 
ce:ntralized location for storage of information if necessary. 

Impleinent recovery program. 

Existing budgets of involved agencies and other parties are not capable of fully funding the Gullf 
sturgelon recovery plan. Coimpetition for funding under the ESA is intense, partly due 1.0 the loajv 
level of appropriations to the program and the increasing number of listed species. In order to 
assure that actions which would result in recovery of the Gulf sturgeon are implernentecl, funding 



for activities must be secured and a designated lead recovery office mulst be identified. 
Involvement of NGOs, and universities should be solicited. 

4.1 Designate and fund a Gulf sturgeon recovery lead office. 

Funding to support a FWS recovery lead office must be identified to coordinate a multi- 
agency, multi-disciplinary recovery implementation committee. The lead office should 
document all research, recovery, and management. information and plans. Work would be 
combined with other FWS duties. The lead office should be in a location which facilitates 
coordination with all Gulf sturgeon activities. The lead office should be funded until the 
Gulf sturgeon is considered recovered according to the Recovery Plan. 

4.2 Seek funding for Gulf sturgeon recovery activities. 

The recovery lead office, with support from involved agencies, NGOs, universities, and the 
public should seek to bring high visibility to the need for funding of Gulf' silurgeon recovery 
activities. Funding strategies to acquire Congressional appropri;stions arld other funding 
sources should be developed. The recovery lead office slhould facilitate.: this effort and 
coordinate a unified funding package for Gulf sturgeon recovery activities in the southeast. 

4.3 Implement projects or actions which will achieve recovery plan 
objectives. 

Based on the recovery plan, a series of specific projects will be identified which could bring 
about improvemerlts in the habitat or stock condition of C;ulf sturgeon Irn specific river 
systems, throughout the range of the species. Projects should be sublmitted to the appropriate 
agencies or funding sources for consideration. The Gulf states resouxce management 
agencies should be given first opportunity to irnplenlent the identified projects, through joint 
efforts with FWS , NBS, NMFS, universities, NGOs, or othier interested I esearchers. 

4.4 Develop and implement a program to monitor population lev~els and habitat 
conditions of known populations in the management units as well as nellivly discovered, 
introduced, or exp,anding populations. 

The status of the subspecies and its ecosystems should be monitored to assess any progress 
toward recovery while recovery actions are ongoing and following ~omplt~tion of actions. 
A standardized assessment program should be designed by a multi-agency group coordinated 
by the recovery lead office and the GSMFC. The Gulf states resource management 
agencies, federal agencies, universities, NGOs, and other researchers should conduct an 
annual assessment of the management unit population levels in their area of responsibility 
or as appropriate. The recovery lead office should maintain, collate, (and review the 
assessments preferably on an annual basis but at least every two years. This information 
should be summarized for distribution and used in the Congressionally required biennial 
species status reports. 



5.0 Monitor recovery program. 

A recovery plan benefits a species only if it is implemented. The plan and its implementation 
must be strong enough to provide adequate guidance to species managers but be flexible enough 
so that it may be changed or revised to recover the species. In addition, the FWS arid NMF,'S 
are required by Congress to track th~e status of all listed species anti the implementation c~lf 
recovery plans, financial expenditures for each species or clusters of species, and status of 
recovered species. 

5.,1 Assess overall success of Ithe recovery program and recommend action. 

The recovery program must be evaluated periodically to determine if it is making progress 
in achieving recovery objectives and to recommend future actions. These actions could 
include changes in recovery objectives, continuing or increasing protection, implementinjg 
new measures, revising recovery plans and recommending delisting. The recovery program 
sh~ould be prt:ferably evaluated annually but at least biennially. The recovery 1e:ad officc,: 
sh~ould be responsible for collection of the required information and preparation of th~~,: 
Congressional reports. As part of this effort, the lead office should prepare standardizetl 
reporting fonns so that the affected parties can easily provide the necessary information. 
Reporting requirements should continue for five years after the delisting of the Gulf 
sturgeon. 
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111:. IMPLEMENTATION SCHEDULE 

The Implementation Schedule indicates task priorities, task numbers, task descrllptions, duration 
of tasks, potential or participating parties, and lastly, estimated costs (Table 3). These tasks, 
when accomplished, will bring about the recovery objectives for the Gulf sturgc:on as discussed 
in Part I1 of this plan. 

Parties with authority, responsibility, or expressed interest to implemenlt a specillic recovery task 
are identified in the Implementation Schedule. When more than one party has been identified, 
the proposed lead party is indicated by an asterisk (*). The listing of a party in the 
Implementation Schedule does not imply a requirement or that prior approval has been given by 
that party to participate or expend funds. However, parties willing to participatc: will benefit by 
being able to show in their own budget submittals that their funding request i!, for a recovery 
task which has been identified in an approved recovery plan and is therefore part of the overall 
coordinated effort to recover the Gulf sturgeon. Also, Section 7(a)(l) of the ESA directs all 
federal agencies to utilize their authorities in furtherance of the purposes of the I ISA by carrying 
out programs for the conservaltion of threatened and endangered species. 

Folllowing are definitions to column headings and keys to abbreviations and ac:ronyms used in 
the Implementation Schedule: 

-Task Number & Task: Recovery tasks as numbered in the recovery outline. Refer to the 
Narrative for task descriptions. 

Priloritv Number: All priority 1 tasks are listed first, followed by priority 2 and priority 3 tasks. 

Priority 1 - All actions that must be taken to prevent exti~llction or to prevenlt the subspecies 
from declining irreversibly in the foreseeable future. 

Priority 2 - All actions that must be taken to prevent a sigmifica~it declin~le in subspecies 
populationlhabitat quality, or some other significant negative impact short (of extinction. 

Priority 3 - All other actions necessary to provide for full recovery (or reclassification) of 
the species. 

-Task Duration: Years to complete the corresponding task. Study designs can inlcorporate more 
than one task, which can reduce the time needed for task completion. 

Underway - Task already being implemented. 

Continuing - Task necessary until recovery 



Responsible or Participating Partv: Federal or state government agencies or universities (party) 
with the responsibility andlor capability to fund or carry out the corresponding recovery task., 

F'WS Region - FWS Regions (only states in the Gulf sturgeons's range are listed) 
2 - Albuquerque (Texas) 
4 - Atlanta (LA, MS, AL, IZL) 

F'WS Prograrn - Division or program of the FWS 

FF- Fisheries 

FRO- Fisheries Resources Office 

ES- Ecological Services 

LE- Law Enforcement 

WNFI-I- Welaka National Fish Hatchery 

WSRFC- Warm Springs Regionall Fisheries Center 

GCFCIO- Gulf Coast Fisheries Coordination Office 


Other Federall Agencies 
COE - U.S. Army Corps of Engineers 
EPA - U.S. Environmental Protection Agency 
MMS - Minerals Management Service 
NMFS; - National Marine Fisheries Service 
FERC - Federal Energy Regulatory Coummission 
NBS - National Biological ServiceISouthestern Biological Science Center 

Gainesville, FL 
NRCS - Natural Resources Conservation Service 

State Agencies 
GSRMA - Gulf States Resource Management Agencies 

Louisiana Department of Wildlife and Fisheries 
Missjlssippi Department of Wildlife, Fisheries, and Parks 
Alabama Department of Conservation and Natural Resources 
Florida Department of ]Environmental Protection 
Texas Parks and Wildlife Department 

CES - Cooperative Extension Service (all GSRMA) 

Other Parties 

GSMFC - Gulf States Marine Fisheries Commission 

CCC - Caribbean Conservation Corporation 

UF - University of Florida 




-- 

Cost Estimates: Estimated fiscal year cost, in thousands of dolllars, to complete the 
corresponding task. The: costs associated with a task or party represent the estimated dollar 
amount to complete the lask and are not necessarily the fiscal responsibility ol' the associated 
pafly. 

Study designs can incorporate more than one task, which when combilied can ireduce the cost 
frorn when tasks are conducted separately. Cost for implementing "continuing" recovery tasks 
are in excess of what is displayed for the five years in the schedule. 

Cornments: Additional information if appropriate. 
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(YEARS' 
Reglon Program FWS Other FWS Other FWS Other FWS Other FWS Other 
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2 


greatest feasibility for GSRMA 20 

successful restoration of 

and to essential habitats 


2 	 2.4.4 Identify potential underway 4 ES FERC* 5 10 5 10 2 5 some funding 

modltlcatlons to s p e c ~ i ~ c  cont~nuing FRO-PC COE' 5 10 5 10 unaei lxlstlng
2 1 5 1 I I programs. Pro1navigation projects t o  	 GCFCO NMFS 5 2 5 2 mod. costs

minimize impacts which 	 GSRMA 8 8 undetermined 
alter riverine habitats or GSMFC 5 5 and may require 

11 
I I I 

I 
2 1 j I  I I I I.rnnrlify thnrrnll nr C o ~ r c a s. ...--.. . *. .- . .-. -. . 

author. & non-substrate characteristics 
federal sponsor

of those habitats. 

2 4.3 Implement projects or underway 4 FF GSRMA" 	 lndrv8dualprolsct 

actions which will 	 continuing FRO-PC NGOs funding ID 

elsewhere ~nachieve recovery plan 
schedule

objectives 

2 	 4.2 Seek funding for Gulf underway 4 ES* NBS Funded under 
sturgeon recovery continuing GCFCO GSMFC exist~ng 

l o  
programsactivities 	 GSRMA 

Identify and eliminate continuing 4 ES NBS 2 2 1 0 5 	 ,5 f e f f mt 

known and potential 	 EPA" 2 20 75 75 :O1 	 1 4 1 12.2.4 	 dltermlncd byimpacts t o  water quantity 	 GSRMA 8 8 Outcome of task
and quality associated 	 NRCS 2.2.1 

with existing and 
proposed developments, 	 1 - 1 I 

agricultural uses, and 

water diversions in 

management units 


I I 	 I I / I I I I I I I I I I I
1'-
2.2.5 	 Assess the relationship 2 4 ES USGS" 252 125 Mostly funded 

L ..--...-A. .uetweezl yruut~urv.ate~ GAE:<R 	 unds: :he T:;~ 
state Comppumping and reduction of 
Studv AL,GA,FL

groundwater flows into 
management units, andI I I I I 	 I / II quantify loss of riverine I1 	 ' II I I l l : I 

i habiiai io ~ 

groundwater in-flows 





TABLE 3. (continued). IMPLEMENTATION SCHEDULE FOR GULF STURGEON RECOVERY ACTIONS 

I. 11 

GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE II 






APPENDICES 




APPENDIX A 


FISHERY MANAGEMENT JURISDICTIONS, LAWS AN11 PO1,IClES (AFFECTIIVG 

THE GULF STURGEON 




APPENDIX A 


FISHERY MANAGEMENT JURISDICTIONS, LAWS AND POLICILES AFF'ECTING THE 
STOCKS: 

Gullf sturgeon may utilize both fresh water and marine habitats at different tiniles of the year. 
Excursions into the territorial waters (Exclusive Economic Zone) of the IJnited St.;ates may occur. 
This factor in its biology, together with its range, subject the subspecies to the regulatory 
jurisdictions of the federal government as well as the States of' Alabama, Louisiana, Mississippi 
and. Florida. Numerous state and federal legislative and regulatory actions may a:lFfect the stocks. 
The following is a plartial list of some of the more important agencies and regula.tions that affect 
the Gulf sturgeon and its habi1:at. State agencies should be consulted for spec:i~fic and current 
state laws and regulations. 

Federal Management Institutions. Although some recreational and subsistence harvests 
of Gulf sturgeon have occurred at times, the primary fishery far the sturgeon has been 
commercial. Because Gulf sturgeon fisheries have occurred primarily in state waters, 
federal agencies historically have not directly managed the stocks; thollgh, the federal 
government has maintained commercial fishery landing irecords on the subspecies for 
about the past 100 years. Nonetheless, a variety of federal agencies, through their 
administration of laws, regulations and policies, may influence Gulf sturgeon stocks. 

Regional Fishery Management Councils. With the passage of' the Ma,gnuson Fishery 
Conservatioin and Management Act (MFCMA), the federal goven~lrnent assumed 
responsibility for fishery management within the Exclusive Ecor~~omic Zc~lne (EEZ). The 
EEZ is contiguous to the territorial sea, with an inner boundary at the outer boundary 
of each coastal state. The outer boundary continues out 200 milies. Mai~lagement of the 
EEZ is to be based [on fishery management plans developed by 11egional fishery 
managemest councils. Each council prepares plans, with respect 110 each fishery 
requiring management, within its geographical area of authority and amends such plans 
as necessary. Plans are implemented as federal regulation through the Department of 
Commerce (DOC). 

Among the guidelines, under which the councils must operate, are stand,ards which state 
that, to the extent practicable, an individual stock of fish shall be managed as a unit 
throughout its range and that management shall, where practicable, promote efficiency, 
minimize costs and avoid unnecessary duplication (MFCMA Section 3(111a). 

The Gulf of Mexico Fishery Management Council has not devel(,~ped, nor is it 
considering, a management plan for the Gulf sturgeon. Furthermore, no significant 
fishery for the subspec~~es exists in the EEZ of the U.S. Gulf of Mexico. 



Department of Commerce, National Oceanic and Atmospheric Administration (IVOAPd. 

National Marine Fisheries Service. The Secretary of Commerce, acting through the 
NMFS, has the ultimate authority to approve (or disapprove all fishery management plans 
prepared by regional fishery managernent councils. Where a council fails to develop a 
plan, or to correct Zn unacceptable plan, the Secretary may do so. The NMFS also 
collects data and statistics on fisheries and fishermen, performs research, and conducts 
management authorized by international treaties. The NMFS has the authority to enforce 
the Magnuson Act and the Lacey Act and is the federal trustee for living and nonliviing 
natural1 resources in coastal and mariine areas under United States jurisdiction ~pursua~nt 
to the Endangered Species Act, Section 10'7(f) of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA or "Superfund "), Section 3 1 1 (f)(5) 
of the Clean Water Act (CWA), Executive Order 12580 of January 23, 1987, aind 
Subpalrt G of the National Oil and Hazardou!i Substances Pollution Contingency Plan. 

The NMFS exercises no management jurisdiction of the Gulf sturgeon, other th,an 
permitting scieni.ific or incidental take under the Endangered Species Act and 
enforcement. The NMFS conducts some research and data collection programs and 
cornm~ents on all projects that affect marine fishery habitat under the Fish a.rld Wildliife 
Coordlination Act and Section 10 of tlhe Rivers and Harbors Act. 

The NMFS has eintered into a Cooperative Agrrement with the Department of the Amny 
to Reistore and Create Fish Habilat. Under this agreement, the NMFS and the COE 
coordinate effort!; to identify federal projects that could be modified to enhance fish 
habitat. 

OfSice of Ocean (2nd Coastal Resource Management (OCRM). The OCRM asserts its 
authority through the National Marine Sanctuaries Program pursuant to Title 111 of tlhe 
Marine Protection, Research, and Sanctuaries Act (MPRSA). The OCRM Estuarine 
Sanctuary Program has designated Looe Key xn Monroe County, Rookery Bay in Collier 
County, the Apalachicola River and Way in Il~ranklin County, Florida, and Weeks Bay 
in Baldwin County, Alabama, as estuarine sanctuaries. 

The OCRM may influence fishely managenlent for Gulf sturgeon indirectly throu;i;h 
administration of the Coastal Zone Management Program and by setting standards and 
approving funding for state coastall zone management programs. Some states in the Gulf 
utilize a portion of these monies iln their habitat protection and enhancement prograrns 
including reef maintenance and enhancement. 

Department of the Interior (DOI). 

National Park Service (NPS). The NPS under the DO1 may regulate fishing activities 
within national park boundaries. Such regulations may affect Gulf sturgean withiin 
specific parks. The NPS has authority to protect fishes and fish habitat primarily through 



the establishlment of coastal and nearshore national parks and natior~lal monuments. 
Everglades National Park in Florida and the Mississippi District of Gulf llslands National 
Seashore are two examj~les of national park areas where Gulf sturgeon may occur. 

U.S. Fish and Wildlife Service. The authority of the FWS to affect the management of 
the Gulf stuirgesn is based primarily on the Endangered Species Act alld the Fish and 
Wildlife Coordination Act. The FWS is the lead agency in develloping thle recovery plan 
for the subspecies under the Endangered Species Act. Under the Fish and Wildlife 
Coordination Act, the FWS, in conjunction with the NMFS, reviews and comments on 
proposals to alter habitat. Dam construction, drainage projects, cha~nnel alteration, 
wetlands filling and marine construction are projects that can potentially affect the Gulf 
sturgeon. Further, the FWS may seek mitigation of fishery resource impairment due to 
federal wateir-related development. The FWS has the responsiblility to llocus efforts on 
nationally significant fishery resources. The FWS allso facilitates restoration by 
rebuilding certain majoir, economically valuable, anadrornous, endange~ed, threatened, 
and interjurisdictional (managed by two or more states) fishery resourc~es to full, self- 
sustainable productivity Because the Gulf sturgeon is a threatened and an anadromous 
species, the FWS has conducted studies on various aspects of the subspc:cies' biology. 

Gulf sturgeoln occur in the aquatic portions (riverinc::, estuarine, marimne) of national 
wildlife refuges (NWR) such as Pine Island NWR, Islarild Bay NVVR, Passage Key NWR, 
PinelPas NWR, Chassah~owitzka NWR,Cedar Keys NWR, Lower Suwaillnee NWR, St. 
Marks NWR., St. Vincent NWR, Florida, Bon Secouir NWR, .Alabamal, Bogue Clhitto 
NWR, Louisiana and Mississippi, and Delta NWR, Breton Island NWK, Bayou Sauvage 
NWR, Lacassine NWR, Louisiana. Fish and wildlife popula~tions and their harvest 
within refuges are usually managed by the respective state which the relhge is located. 
Special use permits are required for commercial fishing om national wil(11life refuges. 

National B i o u c a l  Service. The National Biological Service (IVBS) is [the Department 
of Interior's inewest bureau. The NBS was created November 11., 1993, t ~ yconsolidating 
the biological research, inventory, monitoring, and information transfer programs of 
seven Interior bureaus: FWS, NPS, MMS, USGS, Burcau of Lard Manal~;ement, Bureau 
of Reclaimation, and Office of Surface Mining. The Southea~~tern Bicllogical Service 
Center (Center), Gainesville, Florida, of NBS was fonnerlly a research c11:nter for FWS. 
The Center h~as conducted research on Gulf sturgeon since 1987 and willl continue vvork 
in this area as requested by FWS and other agencies. 

Environrnent&Protection Agency. The EPA, through its admlinistratic ,n of the Clean 
Water Act, National Pollutant Discharge Elimination System (NPIIES 11, may provide 
protection to Gulf sturgeon habitat. Applications for permits to dlischarge pollutants may 
be disapproved or conditioned to protect fresh and estuariine aquatic resc lurces. 



1J.S. Denartment of the Army, Corps of Engineers. Gulf sturgeon habitat may be 
influenced by the COE's regulatory responsibilitit:~ pursuant to the Section 404 of the 
Clean Water Act and Section 10 of the Rivers and Harbors Act. Under these laws, the 
COE may authorize proposals to dredge, fill and construct in navigable waters (Section 
10) or to discharge dredged or fill material into wetland areas and waters of the: United 
States (Section 404). Such proposals could affect Gulf sturgeon habitat. The COE is 
also responsible for planning, construction andl maintenance of dams, navigation channels 
and other projects that may affect Gulf sturgeon habitat. 

Treatiies and Olther International Agreements. There are no treaties or othler 
international agreements that affect the Gulf sturgeon. No foreign fishing applicatio~ns 
for Gulf sturgeon harvest have been submitted to lthe United States government. 

Federal Laws, Rlegulations and l'olicies. Tlle following Federal laws, regulations arid 
policies may directly and indirectly influence the h~abitat, populations and ultimately the 
management of the Gulf sturgeon. 

Anadromous Fish Conservation Act (AFCA). The AFCA authorizes the Secretary of the 
Interior to initiate cooperative programs with the states to conserve, develop and (enhance 
the nation's anatlromous fisheries. The Act authorizes construction, installatio~n, 
maintenance and operation of structures to improve or facilitate feeding, spawning and 
free migration of anadromous fish. 

Coastal Zone Management Act and Estuarine Areas Act. Congress passed policy on 
values of estuaries and coastal areas through these Acts. Comprehensive planning 
progralms to be carried out at the state level, were established to enhance, protect, and 
utilize coastal resources. Federal activities must comply with the individual state 
progralms. Habitat may be protected by planning and regulating development damage 
to sensitive coastal habitats. 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA). This act is also referred to as thc "Superfund". It can provide funding f13r 
"clean-up" of important habitat areas affected by oil spills or other distinct pollution 
discharge events. 

Endangered Species Act (ESA). The ESA provides for the protection of habitat nt:cessary 
for the continued existence of species listed ars threatened or endangered. Section 7 (of 
the ESA requires consultation with the FWS or NMFS by a federal agency if an action 
authorized, funded or carried out by such agency may affect a listed species or its critical 
habitat (a legal, area-specific designation). Section 7 also prohibits any federal action 
that would jeopardize the continued existence of <alisted species or its critical habitat. 
Section 9 of the ESA prohibits any person or entity from "taking" a listed species without 
a proper permit from the FWS or NMFS. Urnder the ESA, taking may inclucle 
harassment or habitat degradation if such worlld interfere with feeding, reproduction lor 



other essential life funci.ions. The ESA also requires preparation of a relcovery plan for 
each listed slpecies outlining actions needed to allow the particular species to reach a 
population level at which it may be delisted. 

Fedeml Power Act (FPA). The FPA regulates the construction and operation of 
hydroelectric power plaitlts through a system of licenses and permits issued by the federal 
Energy Regulatory Connrnission (FERC) (formerly Federal Power Con~lmission). The 
FWS, NMFS, state agencies and others may review propo!sed liceitlses and make 
recommendations with respect to the needs of instreani flour for fis,h and wildlife 
downstream of dams as well as the impacts that reservoir establishment nllay have on fish 
and wildlife upstream of the dams. The Act also provides for consllruction of fish 
passage facilities during dam or diversion construction. Dams are likely major factors 
affecting anadromous fish populations in some Gulf streams. 

Federal Wat l~r  Pollutiofil Control Act (FWPCA). Also called the "Clean 'Water Act", the 
FWPCA provides for the protection of water quality at the federal level. The law also 
provides for assessment of injury, destruction, or loss of natural resources caused by 
discharge of pollutants. 

Of major significance is Section 404 of the Clean Water Act (CWA), whi~ch prohibits the 
discharge of dredged or fill material into navigable waters without a per~mit. Navigable 
waters are defined under the CWA to include all waters of the Itunited States, including 
the territorial seas andl wetlands adjacent to such waters. 'The peninit program is 
administered by the COE. The Environmental Protection Agency (EPl'i) may approve 
delegation of Section 4104 permit authority for certain waters (not inclu~~ding traditional 
navigable waters) to a state agency; however, it retains the authority to ~llrohibit or deny 
a proposed discharge under Section 404(c) of the CWAL. Recent attempts to revise 
Section 404 or change the legal definition of wetlands may affect the utility of the ClWA 
in wetlands protection. Although of limited applicability to anadromous Ihsh restoration, 
Section 404 may be iimportant in protecting certain types oli' coastall habitats or in 
protecting water quality in certain streams. It may also be a considerallion in approval 
of certain types of restoration projects. 

The FWPCA also authorized programs to remove or limit the entry of various types of 
pollutants into the nation's waters. A point source permit system was es~tablished by the 
EPA and is now being administered at the state level in most states This system, 
referred to as the National Pollutant Discharge Elimination System (NPDES), sets 
specific limits on discharge of various types of pollutants from point source outfalls. A 
non-point source control program focuses primarily on the reduction of agricultural 
siltation and chemical pollution resulting from rain runoff into the nation's streams. This 
control effort currently relies on the use of land management practices to reduce surface 
runoff through programs administered primarily by the Department of ,/igriculture. 



Both chemical cointamination and siltation maLy be major factors limiting populations 13f 
anadromous Gulf fish species. Efforts to achieve anadromous fish restoration in key 
river drainages should be aimed alt assuring compliance with established point and noin- 
point :source reduction programs in these basins. 

C 

Federal Water Project Recreation Act. This ,4ct requires that consideration be given to 
fish and wildlife t:nhancement in federal wate:r projects. 

Fish and Wildlife Act of 1956. This act provides assistance to states in the form of law 
enforcement training and cooperative law enforcement agreements. It also allows for 
disposal of property abandoned or forfeited in conjunction with convictions. Some 
equiprnent may be transferred to states. The act prohibits airborne hunting and fishing 
activities. 

Fish and Wildlife Coordination Act (FWCA). The Fish and Wildlife Coordination Act 
(FWCA) is the primary law providing for consideration of fish and wildlife habitat values 
in conjunction with federal water development activities. Under this law the Secxetaries 
of Interior and Commerce may investigate, report and advise on the effects feder. ,a1water 
develalpment projlects may have on fish and wildlife habitat. Such reports and 
recommendations, which require concurrence of the state(s) involved, must accomparlly 
the construction agency's request for congressional authorization, although, the 
constnuction agency is not bound by the reco~nmendations. Construction agencies may 
transfer funds to the FWS or NMIFS to investigate and report on specific projec:ts. 

The FWCA also applies to water--related activities proposed by other orgariizaltions or 
individuals if those activities require a federal permit or license. The FWS and NMFS 
may review the proposed permit action and recommend to the permitting agencies 110 

avoid or mitigate any potential adverse effect,^ on fish and wildlife habitat. 

Fish Alestoration and Management Projects Act of 1950. Under this act, the DO1 is 
authorized to provide funds to state fish and game agencies for fish restoration and 
management projects. Funds for protection of threatened fish communities that are 
located within state waters could be made available under the act. 

Food and Agricu1,ture Act of 1962. This Act established a Resource Conservation anid 
Development Program for regionally-sponsored flood control and drainage projects that 
receive financial and technical assistance fronn the Soil Conservation Service. Thoug1,h 
not as active a program as it once was, activities under this program may have relevance, 
both positive anti negative, to anadromou:; fish habitat protection, restoration or 
enhancement. 

Lacey Act of 1981, as amended. 'The Lacey Act prohibits import, export and interstate 
transport of illegally-taken fish and wildlife. As such, the Act provides for federal 
prosecution for violations of state fish and wildlife laws. The potential for federisl 



convictions under this Act, with its more stringent penalties, has prol~ably reduced 
interstate transport of illegally-possessed Gulf sturgeon. 

Magnuson Fishery Conservation and Management Act. This Act prc'llvides for the 
conservation of habitats throughout the ranges of anadromous speci11,:s within the 
Exclusive Economic Zone (EEZ). It mandates the preparation of fishery management 
plans for important fishery resources and sets national standards to be met Iby such plans. 
Each plan attempts to define, establish and maintain the optimum yiel~d for a given 
fishery. 

Marine Plastic Research and Control Act of 1987 and MARPOL Annex V. MARPOL 
Annex V is a, product of the International Convention for the Prevention of Pollution 
from Ships, 31973178. Fkegulations under this Act prohibit ocean discha~rge of plastics 
from ships; restrict discharge of other types of floating ship's garbage (packaging and 
dunnage) for up to 25 r~autical miles from any land; restrict discharge of victual and 
other recomposable waste up to 12 nautical miles from land; and req~nire ports and 
terminals to provide garbage reception facilities. The ME'RCA of 1987' and 33 CIFR, 
Part 151, Subpart A, implement MARPOL V in the United States. 

Marine Protection, Research and Sanctuaries Act of 1972 (MPRSA), Titless I and III {and 
the Shore Protection Act of 1988 (SPA). The MPRSA ]protects fish habitat through 
establishment and maintenance of marine sanctuaries. This Acf and the SPA regulate 
ocean transportation and dumping of dredged materials, sewage sludge and other 
materials. Criteria for issuing permits include considering the effects dlilmping has; on 
the marine environment, ecological systems and fisheries resources. Per~~nitsare issued 
by the Corps of Engineers. 

National Environmental Policy Act (NEPA). The NEPA requires an environmental 
review process of all federal actions. This includes preparation of an environmental 
impact statennent for major federal actions that may affect the quality of the human 
environment. Less rigorous environmental assessments are reviewed Kor most other 
actions while some actions are categorically excluded from lormal rr:view. These 
reviews provide an opportunity for the agency and the public to comment, on projects 
that may impact fish and wildlife habitat. 

Oil Pollution Acl. This Act provides a degree of protection to coastal fisheries habitat 
by regulating discharge (of oil from United States registry ships. Under tllie Act, tankers 
cannot discharge oil within 50 nautical miles of land, and other ships rnlrst discharge as 
far as practicable from land. 

Outer Continental Shev (OCS) Lands Act Amendmenfs (of 1979. 'Thesie Amendments 
provide for assessmen1.s of the effects oil and gas e:xploraition, development and 
production have on biological resources. The law also provides a channel for comments 
on federal approval of leasing OCS areas for exploration and development. Oil andl gas 



leasing activities could be of concern for coastal anadromous fish habitat and offshore 
winter habitat of the Gulf sturgeon. 

River and Harbor Act of 1899. Secrion 10 of the River and Harbor Act requires a permit 
from the U.S. A m y  Corps of ]Engineers (COE) to place structures in navigable waters 
of the United States or modify ,a navigable stream by excavation or filling activities. 

Water Resources Development Acts (WBDA). These legislative actions authorize the COE 
to study and/or construct individual water resource projects. Prior to 1974 such acts 
were known as the "Flood Control Act of (year)", the "River and Harbor Act of (year)" 
or commonly called the "Omnibus Bill." Beginning in 1974 these laws have been 
referred to as the "WRDA of (year)". Numerous projects may be authorized under these 
Acts in any givt:n year. Under the FWCA, "Wildlife conservation shall receive equal 
consideration and be coordinated with other features of water-resource developm~ent 
programs . . ." and the FWS, MMFS and state fish and wildlife agencies may review, 
comment and make recommendations to the: COE regarding these projects' impacts on 
fish and wildlife resources. These comments may address the avoidance, mitigation or 
compensation for habitat damages. 

Of particular relevance to anadromous fish habitat restoration or enhancement is the 
WRDA of 1986. This Act authorized the COE to study and construct en~vironrnen~tal 
enhancement prqjects in conjunction with existing federal water projects. 



STATE MANAGEMENT INSTITUTIONS, LAWS, IitEGULfiTIONS AND 
POLICLES. 

State management institutions, laws and regulations for the Gulf sturgeon are relatively 
consistent among the four Gulf States within the species' range. Each state delegates 
substantial authority to its administrative agencies for establishir~~g management 
regulations. Brief narrative descriptions are presented below for each :state institution. 
Important state laws, regulations and policies are also summarized. 'ro the greatest 
extent possible, these requirements are current to the date of publication. 

FLORIDA 

Administrative Organization. 

Florida Marine Fisheries Commission 
2540 Executive Center Circle West, Suite 106 
Tallahassee, FL 32301 
Telephone: (904) 487-0554 

The Florida Marine F ~sheries Commission, a seven- member board a1 ,pointed by the 
governor and confirmetl by the senate, was created by the Florida legidature in 1983. 
This commission was delegated rule-making authority over marine life Irn the following 
areas of concern: gear specification; prohibited gear; bag limits, size limits; species that 
may not be sold; protected species; closed areas; seasons; quality control codes with the 
exception of specific exemptions for shellfish; and special cc~lnsideratl~ons relating to 
oyster and clam relaying. All rules passed by the commission require approval by the 
governor anti cabinet. The commission does not have authority over endangered species, 
license fees, pe~~lalty provisions or over regulation of fishing gear in resit llential saltwater 
canals. 

Florida Department of Environmental Protection (FDEP) 
Division of Marine Resources 
3900 Commonwealth Boulevard 
Tallahassee, Florida 32!303 
Telephone: (904) 488-6058 

This agency is, charged with the administration, supervision, development and 
conservation of marine natural resources in Florida. The Florida Department of Natural 
Resources was the predt:cessor marine resources agency until its merger with the Florida 
Department of Environmental Regulation July 1, 1993. The agency is headed by the 
Governor and Cabinet. The governor and cabinet serve as the seven-me~~nber board that 
approves or disapproves all rules and regulations pr.oniulgate~d by th~i: FDEP. The 
administrative head of ithe FDEP is the Department Secretary. Withir~i the FDEP' the 
Division of Marine Resources, through Section 370.02(2), I7lorid;l Statute!,#, is empowered 



to conduct research directed toward managenlent of marine and anadromous fisheries in 
the interest of all people af Florida. The Division of Law Enforcement is responsible 
for enforcement of all marine resource related laws and all rules and regulatioris of the 
department. The Division of Marine Resources has the responsibility of overseeing the 
management and research efforts on the Gulf sturgeon including issuance of collectiing 
permits for the subspecies. 

Floridla Game and Fresh Water Fish Commission. 
Division of Wildllife 
620 South Merdian Street 
Tallahassee, Florida 32399 
Contact: Mr. Doin A. Wood, Endangered Species Coordinator 
Teleplhone: (904) 488-383 1 

This agency is charged with the administration, supervision, development and 
conseirvation of wildlife and fresh water aquatic life in Florida. The FGIFC is a 
constitutionally autonomous agency and is overseen by a governor appointed five-member 
board. The ad~ninistrative head of Ithe FGIIZC is the executive director. Within t,he 
FGFC: the Division of Wildlife Resources, iirl accordance with the Florida Endianger~cd 
and Threatened Species Act of 1977, Section 372.072, Florida Statutes, and the Wildlife 
Code of the State of Florida, Title 39, Florid,;* Administrative Code, Article IV, Sec. 9, 
Floridia Constitution, is responsible for research and management of listed fresh water 
and upland specir:~. These efforts include the administrative designation of all wildlife 
species (including marine and estuarine species), issuance of collection permiits, and 
various types of research of listed upland andl fresh water aquatic wildlife species. Tlhe 
Gulf sturgeon was listed as a species of special concern by the FGFC in 1987. 

Floridla has habitat protection and permitting programs and a federally-approved Coaslal 
Zone Managemerit (CZM) program. 

Legislative Authorization. Chapter 370 of the Florida Statutes Annotated contains law 
regula.ting coastal fisheries. The legislature passes statutes for the management of 
fisherlies resources as well as specific law:$ which are applicable withirr individual 
counties. 

Reciprocal Agreement and Limited Entry Provisions. Not applicable, since any take of 
Gulf sturgeon is illegal in Florida. 

Comm~ercial Landings Data Reporting Requirements. Not applicable since: all take of 
Gulf sturgeon is illegal in Florida. 

Penaliries for Violations. Penalties for violatiions of Florida statutes and regulations are 
prescribed in Section 370.021, Florida Stahntes. Upon the arrest and conviction for 
violatiion of any of the regulations or laws, thie license holder shall show just cause wllly 



his saltwater license shlould not be suspended or revoked. 

Annual License Fees. Not applicable, since all take of Gulf sturgeon is illegal in Florida. 

Laws and Regulations. It is illegal to take Acipenser oxyrinchus by any llneans statewide 
according to Rude No. 46-15.01 (1984) of the Florida Marine Fisheric,:~ Commission. 
(Most federal and state agencies have used the specific name A. c7xyrinchivu instead of the 
subspecific name A. o. desotoi. 

ALABAMA 

Administrative (3rganizc:ztion. 

Alabama Department of Conservation and Natural Resources (ADCNR) 
Alabama Marine Resources Division (AMRD) 
P.O. Box 189 
Dauphin Island, Alabarna 36528 
Telephone: (205) 861-2882 

Management authority (of fishery resources in Alabam,a is held lby the C'lornmissioner of 
the Department of Conservation and Natural Resources. ?'he Coni~missioner may 
promulgate rules or regulations designed for the protection, propilgation and conservation 
of all seafood. He may prescribe the manner of taking, times when fislhing may occur 
and designate areas where fish may or may not be caught; howlever, all regulations are 
to be directed toward the best interest of the seafood industry. 

Most regulations are promulgated through the Administrative Procedures Act approved 
by the Alabama Legislature in 1983; however, bag limits and seasons are not subject to 
this Act. The Administrative Procedures Act outlines a series of events that imust 
precede the enactment of any regulations other than those ol' an emcxgency nature. 
Among this series of events are (a) the advertisement of the intent of the I egulation, (b) a 
public hearing for the regulation, (c) a 35-day waiting period following the pubic hearing 
to address comments from the hearing and (d) a final review of the regullation by a joint 
house and senate review committee. 

Alabama also has the AJabama Conservation Advisory Board (ACAB) ilhat is endowed 
with the responsibility tco provide advice on policies of the ADCIIVR. ?'hi[,.: board con~sists 
of the governor, the ADCNR commissioner and ten board menllbers. 

The AMRD has responsibility for enforcing state laws and regulations, for conducting 
marine biological research and for serving as the adminiistirative alrm of the: commissioner 
with respect. to marine resources. The division recommemnds regi~llations to the 
commissioner. 
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Alabama has a habitat protection and ]permitting program and a federally approved CZ,M 
progr<am. 

Legislative Author-ization. Chapters 2 and 12 of Title 9, Code of Alabama, contain 
statutes that concern marine fisheries. 

Recip,rocal Agreement and Limited Entry Pfir?visions. Not applicable since all take of 
Gulf sturgeon is :illegal in Alabama. 

Comnzercial Landings Data Reporting Requirements. Not applicable since all take of 
Gulf sturgeon is illegal in Alabama. 

Penultties for Viollations. Take of Gulf sturgeon is illegal in Alabama, any take is 
consiclered a Class C misdemeanor alnd punishable by fines up to $500.00 and thee  
rnonths in jail. 

Annual License Fees. Not applicable since all take of Gulf sturgeon is illegal in 
Alabama. 

Laws and Regulations. It is currently illegal to take Gulf sturgeon in freshwater lor 
coastal waters in Alabama. Alabama has no official State list of threatened and 
endan,gered speciies. Acipenser oxyrinchus iis considered a threatened species by tllle 
Symposium on Endangered and Threatened ]Plants and Animals of Alabama (Boshu~ig 
1976). 

Adminlistrative Organization. 

Mississippi Department of Wildlife, Fisheries and Parks (MDWFP) 
Bureau of Marine Resources (BMR) 
2620 IBeach Boulevard 
Biloxi, Mississippi 39531 
Telephone: (60111 385-5860 

The MDWFP adrninisters coastal fisheries an~d habitat protection programs through tlie 
BMR. Authority to promulgate regulations and policies is vested in the Mississipipi 
Comrr~issionon Wildlife, Fisheries and Parks, the controlling body of the MDWE;P. Tlie 
commission consists of five members appointed by the governor. The cornmission bas 
full power to "manage, control, supervise and direct any matters pertaining to all1 
saltwater aquatic life not otherwi~se delegated to another agency" (Mississippi Code 
Ann~t~ated49- 15- 1 1). 



Mississippi has a habitat protection and permitting program and a fedc.:rally approved 
CZM program. 

Legislative Authority. Chapter 49-15 of the Mississippi Code of 19'72 (Annotated) 
contains provisions for the management of marine fisheries resources. 

Reciprocal Agreement and Limited Entry Provisions. Not applicable since it is illegal to 
take Gulf sturgeon anywhere in the State of Mississippi. 

Commercial Landings Data Reporting Requirements. Not applicable since it is illegal to 
take Gulf sturgeon anywhere in the State of Mississippi. 

Penalties for Violations. Any person, firm or corporation violating any of the provisions 
of Chapter 49-15 or any ordinance duly adopted by the commission, umnless otherwise 
specifically provided for herein, shall, on conviction, be fined not less than $100, nor 
more than $500, for the first offense, unless the first offense is co~mmitted during a 
closed season, in which case the fine shall be not less than $500, nor more than $1,800; 
and not less than1 $500, nor more than $1,000, for the second offense when such offense 
is committed within a period of 3 years from the first offense; and not 1t:ss than $2,000 
nor more than $4,000, or imprisonment in the county jail for a period nc )t exceeding 30 
days for any third or subsequent offense when such offense is co~mmitted within a period 
of 3 years from the first offense and also upon conviction of simlch thirtll or subsequent 
offense, it shall be the cluty of the court to revoke the license of the convicted party and 
of the boat or ve:ssel used in such offense, and no further Ilicenst: shall bv issued to such 
person or for saild boat to engage in catching or taking of any seafoods llrom the waters 
of the State of Mississippi for a period of 1 year following such convic tion. Further, 
upon conviction of such third or subsequent offense committed within a period of 3 years 
from the first ofifense, ilt shall also be the duty of the court to order the forfeiture of any 
equipment or nets used in such offense. Provided, however, that equipi~nent as used in 
this section shall not mean boats or vessels. Any person convicted and sentenced under 
this section shall not be considered for suspension or other reduction of semntence. Except 
as provided under subsection 5 of Section 49-15-45, any fines collected under this section 
shall be paid to the Mississippi Commission on Wildlife, Fisheries and Ellarks to be paid 
into the Seafood Fund. 

Annual License ,Fees. Not applicable since it is illegal to take Gulf stur,geon anywhere 
in the State of Mississippi. 

Laws and Regulations. Acipenser oxyrinchus was listed as an endangered species by the 
Mississippi Game and Fish Commission and the Rare and Endangered Species Committee 
(1975) and 11s protected1 by law. The subspecies is ailso listecll as endangered by the 
Mississippi Natural Heritage Program, 1977, and as a Special Animal Species by the 
Mississippi Parks Commission, Bureau of Outdoor Recreation, Jackson, MS. 



LOU1 SIANA 

Administrative Organization. 

Louisiana Departmentof Wildlife and Fisheries (LDWF) 
P.O. Box 98000 
Baton Rouge, Louisiana 70898 
Telephone: (504) 765-36 17 

The LDWF is ore of 21 major admi~nistrative units of the Louisiana government. A 
seven-member board, the Louisiana Wildlife and Fisheries Commission (LWFC) is 
appoii~ted by the Governor. Six of the members serve overlapping terms of six years, 
and one serves a term concurrent with the Governor. The commission is a policy- 
rnakin~g and budgetary-control board with no administrative functions. The legislature 
has sole authority to establish management programs and policies; however, tlhe 
legislature has delegated certain authority and responsibility to the LDWF. Tlhe 
Secretary of the LDWF is the executive hetad and chief administrative officer of the 
department and is responsible for the administration, control and operation of tll~e 
finctilons, programs and affairs of the department. The secretary is appointed by tll~e 
Governor with colnsent of the Senate. 

Withiin the administrative system, an Assistant Secretary is in charge of the Office (of 
Fisheries. In this office a Marine Fisheries Division and an Inland Fisheries Division 
may h~ave management jurisdiction over the Gulf sturgeon. The Enforcement Division, 
in the Office of the Secretary, is responsible for enforcing all fishery sitatutes and 
regulations. 

The LDWF's Natural Heritage Program is responsible for administering the laws, rules, 
and regulations regarding threatened arid endangered species (R. S . 56: 1830). In addition, 
under a full authorities Section 6 agreement with the FWS, the take of threatened and 
endangered species may be authorized by permits issued by the Department. 

I~uis iana  has habitat protection and permitting programs and a federally approved CZ:IM 
program. 

L,egisl<ative Authclrization. Title 56 Louisiana Revised Statutes contains rules and 
regulations that govern marine fisheries in the state. 

Reciprocal Agreement and Limited Entry Provisions. Not applicable, since take of Gulf 
sturge'on is illegal in Louisiana. 

Commercial Landings Data Reporting Requirements. Not applicable, since take of G~illf 
sturgeton is illegal in Louisiana. 



Penalfies for Violations. The fine for each illegally caught fish is $2,50(3.00 

Annual License Fees. Not applicable, since take of Gulf sturgeon is illegal1 in Louisiana. 

Laws and Regulations. Louisiana law currently prohibits take of all stur1:eon anywhere 
in the state. The Louisiana Division of Natural Heritage is responsilslo: for listing of 
endangered and threatenled species. 
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APPENDIX C 


TECHNICAL DRAFT REVIEW WRITTEN COMMENTS AND IIIWSPONSES 




Reswonse to Comments 

Center f u r  Marine Science Research 
The  U n ~ v e r i i t ) ~of Sor th  Carolina aL ~Yi lming ton  

a*< ,&
O*?h c..o;;*. NC- 1 We have clartfied tile statements as much as poss~bleregardmg cessation of 

7205 M'ri~htsk' i i leAvenue feeding by Gulf sturgeon in  fresh water. We have attempted to s i m p l ~ f ythe 
W ~ l r n i n ~ t o n .Nor th  Carolina 2830:; convers~onand use of unln and d~scussions of studjes, etc. where poss:b!e. 

W-256-3721 
q [ =  NC-2 We have added your accoun~of deformities, ulcers, and les~ons and others 

available to the recovery plan. The recovery plan has been changed to reflecl 

Ms. Gail A. Carrnody 
USFWS Field Office 

your comments on protocol for report~ilg external abnormalities on ilve and dead 
specimens. 

1612 June Avenue 
Panama City, FL 32405-3721 NC-3 Your information regarding disruption of sturgeon migration by commercial 

fishermen has been added to the recovery pian. We have addressed or added 

Dear Ms. Carmody: 
discussion of non-Ieihai effects of incidental capture of Gulf sturgeon under 2 .5 .3  
In the recovery section. 

I have reviewed the technical draft of the Gulf sturgeon ;--
recovery plan and marked minor editorial comments on the 
manuscript. In addition, I have the folloui~~ specific c s z ~ ~ r ~ t s . . ~! [ 
1) In the biological characteristics s e c t i o n  (p. 14) the 

observation that Gulf sturgeon cease feeding in freshwater 
habitat is important for management and should be more 
clearly stated. G r o w t h  of wil2 hstch~:i- fish should be 
expressed in the same units. I found this section 
confusing due to dlfferent studies, different fish sizes, 
dlfferent seasons, etc. 

Dcrinq studies of Atlantic sturgeon in the Cape Fear River, 
IJC, I have observed individuals with deformites, ulcers and 
lesions. The section on parasites and disease does not 

NC- provide any information on such abnormalities (which could 
indicate water quality problems). Have such observations 
ever been made of Gulf sturgeon? If s o ,  they should be 
i n c l u d e d  here. Also, in addition to performing necropsies 
(p. 41) a protocol for reporting external abnormalities on 
live specimens should be included in section 2.2.5. 

During tracking studies of the shortnose sturgeon in the Cape 
Fear River, NC, I have observed apparent disruption of 
spawning migrations by capture and release from gillnets. 
A l s o ,  in splte of their hardy nature, I have found that 
gillnet mortality of Atlantic sturgeon increases in high 
water temperakure. Xzrtality of stressed stuFgeon released 
as bycatch may also be Rlgh. Potential non-lethal effects 
of incidental capture and dredging operations shsuld be 
addressed in either the biological characteristics s e c t i o n  
(p. 20) or the recovery objectives section (p. 3 6 ? .  Also 
studies to document post-release nortality of incidental 
captures s h o u l d  be i r r l c 2 a ? .  



The section on identification of potentially harmful chemical 
4 )  Response to Comments
contaminants (bottom p. 39) was confusing to me. Are 

laboratory challenges proposed, or are "priority 


1x7- h-.. . r r c  I ~ ~ V C  chemicai contaminants sections and addedi ~ i . k r d the physicalcontaminants!! to be iiamed accarciing to their presence in 
tissue. Likewise, in section 2.2.3, give specific examples parameters such as sedimenlation as "contaminant" factors for assessment. 

of water quality and sediment factors which are not 

considered contaminants. Does this refer to sedimentation 

effects, low DO,? Give examples. 


Generaiiy, I thought that the recos@rypian was thorough and 
addressed zsjor research a~eZs. ?:ease fzs; crr iz  ku <a;i ;c you 
have any questions about my comments. 


Sincerely, 


Mary L. Moser 




MISSISSIPPI STATE UNIVERSITY 
Coaslal Research and Extension Center 2730 Beach B I V ~  S u ~ t e1-E B !OX, MS 3953' 
D v slam 0 1  Ag, c u l : ~ r e  Fcres'ry a?o ieper -ary ESed~c~ne Pbone (601) 388 47'3 FAX (6013 385 1375 Item 3.3 again 1s a matter of public education. These efiorts have worked very  

well with endangered birds and mammals. 

Coastal Aquaculture Unit 
P. 0.Box 7983 
Gulfport, RIS 39506 
Ju!y 14, I993 

Ms. Gail Carmody, Project Leader 

L'. S. Fish and WiIdlife Service 

Field Office 

1612 June  Avenue 

Panama City, FL 32405-3'721 


Dear Ms. Carmody: 

m.. . 
Inank you for tne opportun~ty t o  review and comment on the  Gulf Sturgeon 


Recovery Plan. 


I would like to report current progress on a new research effort directed a t  the 
m

-mlf sturgecr? i~ the P-sczgx!a giver &rid i i a  ti-ibutaries. .This project, funded by the 5EMississippi Heritage Program and jointly conducted by Mississippi Department or" 
a
Wildlife, Fish and Parks, and Mississippi State University, intends to capture, tag -

and track sturgeons in the Pascagoula system. Field sampling began April 8, 1993 
and will continue a minimum of 2 years. To date, 7 sturgeons up to 129 cm and 10.9 
kg have been captured. All were taken very close to the mouth of the  Pascagoula. 
DNA samples were taken from 3 fish and two fish were radio tagged. We hope in 
future years to expand this effort to other coastal rivers, especially the  Biioxi and  the 

, Jourdan. 

Regarding specific recovery actions: items 1.1, 1.2, 1.3, 1.4, and 1.5 (pages 32-

37) are very reasonable, and should be achievable. 


Item 2.1 (page 37) is primarily a matter of public education and is achievable 

with adequate commitment, particularly from state enforcement agencies. 


Item 2.5 (page 46) is achievable. 

Item 3.1 and 3.2 (page 48) is reasonable and already well underway. 

Items 2.2, 2.3, and 2.4 and 4 are more difficult to implement, since they involve 
not only the scientific community and constituent groups, but also industry, 
agriculture and the general public. The goals set forth are very inportant  and ~ 0 1 ~ i d  
benefit many other species as weli as the sturgeon. Benefits to other species with 
more pl~hbiicappea!, s ~ c has oysters a i d  striped bass, may assist :a seiiing this 
program t o  the public. 

In summary, the plan appears very well researchet! and very thorough. Many 
of the research and enforcement provisions are already underway and can be easily 
expanded. Accidental and deliberate take  of'the gdif sturgeon can be limited by 
education of the public and state law enforcement agencies. 

Elimination of habitat-based threats to the sturgeon, including water quality 
and habitat alteration will be more difficult. 

Thank you again for the opportunity to comnent on this plan 

Sincerely, 

Michael J. Murphy 
Project Manager
Coastal Aquaculture Unit 

Resgonse to Comments 

MS- 1 	 The information provided on Gulf sturgeon research conducted b), hlissrss~ppi 
State University has been added :ntc the recover:; plan. 



Dtv~sionof Biological Sc~ences 
Mlssould. Xlontana 59812-1002 

( N 6 ) 243-5127 
€'AX (406) 243-4184 

RL- I 

Res~onseto Comments-

The "markers" to differenr~arewild a ~ ~ dliatcliery produced Gui:' sturgeon tr.auld 
be ones that would have no e t t r c t  on tile sturgeon except as at1 ideilt~tic;i:ion 
l-riarker. The use of using ~ n t e r ~ i a !and  external tags is srill being considered. 

F i e l d  O f f i c e  
1612 June Avenue 
Panama C i t y ,  F l o r i d a  32405 -3721  -G a i l  ; 

Thanks f o r  t h e  oppo r t un i t y  t o  go over t h e  Gu l f  Sturgeon Recovery P lan.  
Ove ra l l  I f i n d  t he  p l a n  q u i t e  acceptable,  bu t  as a  g e n e t i c i s t  I have one s t r o n g  
o b j e c t i o n .  I f i n d  t he  o b j e c t i v e  o f  Pa r t  11 s e c t i o n  2 . 5  t o  m a i n t a i n  t h e  g e n e t i c  
i n t e g r i t y  and d i v e r s i t y  o f  w i l d  and hatchery  s t ocks  commendable. Wi thout  t h i s ,  
recovery  f rom a gene t i c s  pe rspec t i ve  i s  no t  poss ib l e .  

RL- i 

Now cons ide r  t h e  o b j e c t i v e  o f  Pa r t  11 s e c t i o n  1 . 5 . 2  t o  deve lop g e n e t i c  
markers t o  d i f f e r e n t i a t e  w i l d  and hatchery-produced G u l f  s tu rgeon.  T h i s  i s  i n  
d i r e c t  c o n f l i c t  w i t h  t h e  prev ious  o b j e c t i v e .  I n  o rde r  f o r  a ha t che ry  s t o c k  t o  
be g e n e t i c a l l y  marked, i t  must be very  d i f f e r e n t  f rom t h e  p o p u l a t i o n ( s )  i n t o  Fwhich f i s h  From i t  are  t o  be in t roduced.  Thus, t h e  hatchery  p o p u l a t i o ~ ~ , p u s t  be -
founded f rom a g e n e t i c a l l y  very d i f f e r e n t  p o p u l a t i o n  o r  f r om  f i shN ' t he  w i l d  hr 
popu la t i on  c a r r y i n g  r a r e  gene t i c  va r i an t s .  I n t e r b r e e d i n g  between ha t che ry  and 
w i l d  f i s h  i n  e i t h e r  case would not minimize b u t  maximize g e n e t i c  changes i n  t h e  c3 
wi 1d pop21 a t  ion.  3 

T 

In o rde r  t o  mon i t o r  ha tchery  i n t r o d u c t i o n s ,  i t  w i l l  be necessary  t o  be a b l e  
t o  d i s t i n g u i s h  hatchery  from w i l d  f i s h .  I suggest s t r i c t l y  pu rsu ing  the use c f  
i n t e r n a l  o r  externa: t ags  and e l  i rn inate gene t i c  marking f r om t h e  p l an .  

S ince re l y ,  , 

J4"2w 
Robb Leary 



Gail A. Carmody 

Fish and Wildlife Service 

1612 June Avenue 

Panama City, FL 32405-3721 


D e a r  Gail, 

Thank you for sending "Gulf Sturgeon Recovery Planii for the 
review. It is qreat pleasure to re28 t h z t  the Y e S ~ r 8 1arid Stdte 
Governments make significant efforts in protection of Gulf sturgeon 
stocks. I hope, some of my technical comments may be useful. 

Page 33, Paragraph 1.1.2. You may wish to include river flow 
an 1 ! (particularly, i? r i v e r s  v i t k  3aar j  in iisting parameters of the 

CL - - 1 habitat. It i s  important environmental cue for sturqecn spawning 
8 i nlgration and major factor affecting all other parameters listed. 

Page 34, Paragraph 1.3.1. Broad sampling program for aging of 
sturgeon by the removal and examination of pectoral finray, or 
part of it, should be approached carefully with endangered speciesg~fl~ 
It is  not well known (at Least not in the experiment) how harmfu .=" 
this procedure may be for the normal loconotion of sturgeon, 
particularly during the spawning migration. Quite substantiaZ=-.! 
information on age structure of the Atlantic and Gulf st~rgeoA-~fl 
stccks is already available in the reparts and papers (Huff, sn i t hp  
and others). Aging is basically needed only for the populatio&& 
model, and some researchers believe that population analysis in 
sturgeon can be more efficiently pursued using "life stage modeltt 
approach (Dr. Mark Baines, Cornell University). Similarly, 
implantation of radio- cr sonic devices should be carried out with 
caution and in most efficient fashion (Dr. Boyd Kynard, 
Massachussets, or Dr. Fred Binkowski, Wisconsin). 

Page 35, Paragraph i.4.i. One of the major reasor! for hatche-rY 
failures, not listed in this paragraph, is prespawning history sf 
wild sturgeon broodstock, including the stress associated w i t h  
capture and trasportation, and holding regime before and during 
hormonal injections. These factors are often critical i n  spawning 
success and deternine the quality and health of resulting embryos 

7, 1 L . :  . it -w-"illd2nd larvas. , be important to establishiir i i ,vuyl l  

cryopreservation of  sturgeon gametes (at least, of semen) for the 
germ cell bank. The "genetic tissue banktf is mentioned on the page 
37, but it appears to be for genetic research with somatic tissues. 

Please, let me know if I can be of any further help. I wish 

you success with your final document, and in your work with Gulf 

sturgeon. 


Sincerely, 


Serge Doroshov, 

Professor, Animal 

Science. 


Response to Comments 

SD- 1 	 We have added environmental parameters throughout the document uhere 
information is available. 

SD-2 	 The Fish and Wildlife Ser1.ice.s Fisheries Resources Office. Panama City. Florida 
has not observed physics1 or behavioral changes i n  Gu t' sturgeor] where peii~lral  
finray (or parts of) habe been removed for age and growth analysis. Althougll 
Huff's work was comprehensive, little ape and growtfi studies on G u l i  stu:peon 
in the last 18 years has been conducted until recen~ly. We will pursue ~ s e  oi the 
of the "life stage model" if appropriate for the Gulf sturgeon. M o s ~  of the rad~:) 
and sonic dev~ces used on G~Ifsturgeoli  are artached lo the dorsa! scu:es arid 20; 
implanted. 

SZ-3 	 ..we. have incixpoiaied aiaiiabie inkrmar!o!! regardirg prespawning Iiii~or:, of 
\vi!d sturgem b i o ~ d s i ~ c i ;  in this section and agree that stress associated n.:r i i  

handling bio~iisio~icaffects the spawnrng success. Curren:!y. :he Xationai 
B~ological Sunfey, Wellsboro Laboratory is conducticg feasibility s t u d ~ e son 
cryopreservation of G u l i  sturgcon semen. The genetic trssue bank identliled 11: 

:he recovery plan elnpllas~zes the need for d~stinguisi~ing gene~icF!n!ii?:i!:i': 

a l~d.or dlfierences be:ween Gcif sturgeon In Gu'i t Coast r i i 2 r  drainages. 



. ; j t ) , 1 . \  i 1 L I R  J.  BEN UO\\'L JL'l.ltK.hlORKI: QGINTOS L. IIEliCEI'ETlI,I)!;> 
>,! - c v s u ~ c L .  Clcu..:I-, C;3!3es~!!li. S S ~ S C . ! ~  %!!x,!! 

August 9, 1993 

Ms. Gail Carmody, Project Leader 
U.S. Fish and Wildlife Service 

1612 June Avenue 

Panama Crty, FL 32405-3721 


wA 

Cear Ms. . , nody: 

We appreciate the opportunity to review the Technical Draft Gulf Sturgeon Recovery 
Plan. I asked our field staff to look at the plan and give me their comments. For ?he sake of 
brevity, I will list some of these below. k? 

0.
ch
.--

( I  	 Zonsidering the verj close genetic relationship between the Gul?and Atlantic '9 
populations of Acipenser oxyrinchus, we doubt additional genetic analyses will reveal -
useful information. Perhaps the sturgeon should be managed as a "depleted stock," 
rather than as a threatened subspecies. -y 


cC 


(2) 	 Of the activities proposed, two appear particularbj useful: (A) a cessation of fishing (or 
t u * - ,  : - - I !  -..d 

L ~ K I I19 ~ I I U(B) s~pplementa!ion of reproduct~on through introduction of hatchery- 
produced fish. The first activity has baslcatly been put into place, at least in Florida, 
through " no-take' regu!ations. The second approach could speed up recovery time. 

The Suwanee River is the best place to start, since it is relatively undisturbed, and has 
a v~abie population. The Choctawhatchee River has a populatron which is (A) possibiy 
iarger than suspecied and ( B ) coiiid probatsty be enhanced more readity than the 
Apalachicota River population (R may be unrealistic to expect mechanisms for by-
i)assrna the Apatacl~icola Rl~er  dams to be put in place during the projected term of 
tne Plan,) 

(3 )  

The plan is quite ambitious in scope. Our experience with field projects suggests the 
goals cannot be obtained in the t~me atiowed. We would suggest focusing personnel 
and fundrng on (A)  protection efforts, (5 )restocking suitable habitats (e.g. 
Choctawhatchee, Yellow rivers), and {C)field assessment of populations in the 
Suwannee. Choctawhatciiee, Yeliow and other rivers to determine curren! pgpu!ation 
abu;;ciance, anC success of reguiations acd s:ocking in species recovery. 

(4) 

Ms. Carmody 
August 9, 1993 
Page 2 

Thanks again for the opportunity to comment. T3e sturgeon is a par!icu!arly interesting 
species, and it would be most reward~ng to see i-t restored to a semblance of its former 
abundance. Please contact Mr. Forrest Ware, Chief o f  Fisheries Research, at (904) 488-4066 if 
\FJQ p n  ~ n !j:: ~ ? , j ::.:a;.. 

Sincerely, 

Dennis E. Holcomb, Director 
Divis~on of Fisheries 

DEHiFJWlak 
carmody .deh 
cc: 	 Lt. Col. Tim Breautt 

Mr Brad Hartman 
Mr Don Wood 

Response to Comments 

GF- 1 	 We believe there is suificrel~t !nijrmation to document t!le difference betv,.een the 
GuIt and Atlantic sturgeon. 

GF-2 	 Stocking of hatchery-produced sturgeon fish has the potential for I~e!p~ngthe 
reco\!ery of tile sturgeon. H~~~ve; .er ,  " p u t  and take" is norsmce a 	 des!red. 
LA' 

of cu;+nhl ',. .-"""^..' .-:--~ v ~ 5 ~ e ; : ~ eJuliu"'e 'lo"luLh ~ h ; t n *LU auppui, "hi*.h c ~ , - > u > ~ o ~ ~ ~ l r l ga popuiaiioil [nust be 
assured before stocking car1 be considered. 

We agree, however. planninz and design for fish passages on tile Apalacli~cula 
Ri~rermay be feasible witil~n t!ie time frame of the recovery plan. 

We agree and the recovery ob,lect~vesand  cr~terlahave bee11 revised !o ret7cct 
these com1neilts. 

http:H~~~ve;.er
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REDLY 7 2  
A'TE~-.O+. c i  August 18, 1993 CE- I 

Directorate of Planning 

Environmental Analysis Division 


Ms. Gail A .  Carmody 
United States Department of the Interior 

Fish and Wildlife Service 

1612 June Avenue 

Panama City, Florida 32405-3721 


-
Dear Ms. Carmody: 


Enclosed are comments from the Corpst Lower Mississippi 

Valley Division on the technical draft of the Gulf Sturgeon 

Recovery Plan. Should you have questions regarding these 

coments, please contact Dr. Tom Pullen, Division Point of 

Contact for threatenedlendangered species (601-634-5851) or 

Mr. Larry Hartzog of the New Orleans District (504-862-2524), 

Corps representative for the Recovery Plan workshop. 


When the Recovery Plan is finalized, the Lower Mississippi ---
2
Valley Division will consider taking action, within its w. 

authority, to help implement plan features. You should be aware, 

hrxever, that certain modifications to authorized Corps projects, k,,.$&
CE- 1 
that the plan might call far, could inpact autnerized prcject 

purposes such as navigation, flood control, or hydropower 

production. In such cases, additionai Congressional authority 

might be required for the Corps to take needed actions to benefit 

the sturgeon. 


Sincerely, 


' Director of planning 

This has been noted i n  the Implementat~onSclledule under Comrneilts scctioil 
where appropriate. 



Comments on the 

Technical Draft Gulf Sturgeon Recovery Plan 


1. Page viii, Current Species Status, first sentence. This 

sentence should be modified as it is somewhat contradictory in 

nature. If current population levels are unknown, it may not be 

possible to state that they are reduced from historic levels. 

The Recovery Plan needs to devote considerable attention to the 

gathering of more population data on current populations so as to 

define the baseline conditions that the recovery effort must work 

f r n m  
L L W . L .  . 
2. Page viii, Habitat Requirements and Limiting Factors, last 

sentence. Mention is made of spawning habitat as a limiting


CE-3 factor. The Recovery Plan should insure that definition of 

spawning and nursery habitat has a high priority. 


3. Page viii, Recovery Criteria, first sentence. Since the 

baseline level mentioned here is unknown at present (except in 

the Suwannee and Apalachicola Rivers), the plan should devote 

major emphasis to defining the baseline. 


I A Page v i i i ,  Acticns Needed. that items 8 and 9We r ec~f i~? :end  
CE-5 1 zl L L - L -I w r  -11- p i - i ~ i i t yL ~ ~ K I s .L l i a u r  L U ~  

5. Page 4. Population Size and Distribution. This section 
should, perhaps, include inforxation on the "Atlantic sturgeon" 
caught by Kr. Hugh Mire off the mouth of the Mermentau River in 
western Louisiana. This information was provided to the Corpsf 
New Orleans District by letter from the Louisiana Department of 
Wildlife and Fisheries in 1979 .  

6 Page 10, Migration and Movement. It may be worthwhile to 
include data here concerning the physical characteristics of the 

-- - tallrace below Jim Woodruff Dam (e.g., mean depth of 27.5 feet, 
LL- I mean velocity of 64.1 cm/sec.). Refer to Wooley, C. M. and E. J. , Creatu. 1985. Movement, nicrohabitat, exploltatlon, and 

I management of Gulf of Mexlco sturgeon, Apalachlcola Rlver, 
, Florlda. N. Anerican Journal of Flsherles Management, Vol 5, No. 
4., for details. 

7. Page 16, Fecundity. According to Huff (19751 ,  Gulf sturgeon 
eggs apparently have sufficient specific gravity for then to 
remain relatively unaffected by swift river currents (Huff, J.A. 

. Life history of '"- -'"-..: -- -A=.-----P.." 
IS)I >. ~ r i rU U I I  V L  I.LCALLU ~ L U L Y C L J I Iin the 
Suwannee River, Florida. Fla. Far. Res. Pub. No. '16.). Perhaps 

this should be mentioned. 


c- n 

/ 8 .  Page 21, Table 1, data for Pearl River. There appears to be 
I an error here. Was an extra zero added to these numbers? 

Res~nnse  to Comments 

-.
I h e  Execut~veSumrnarv bas been revised to reflect these comments. 

The Execut~ie Summary has been re: ~ sed  to retlect these co.nments 

The Executive Summar l  has been re~lsed to retlect these comments 

\Ve agree and have readju5ted priorltlrs ~h i c ! lh a ~ e  raised Gulf stiirgeori i i a l - i i~ :  
needs as number 1 priorlt~es. 

We wiIl include this ~nforrrrarioni n  the flnal document. 

The Migratlor! and Movemz~ts section has been revised to rcflec: :i.,:se 
comments. 

The Fecundity section has Seen revised to reflect these comments. 

These figures have been checked and the kilometers are correct and the  mi!es 
have been corrected. 



1 9. Page 30, Short-term Objectives A, Criteria. For clarity, the 
CE-10 reasons that current population levels are believed to be reduced 
1 from historic levels should be brlefly mentioned here. 


10. Pages 39 and 40, Discussions of chemical contaminant 
effects, etc. The report could be improved here by presenting 
better information to document that contaminants are a potential 
threat. As written, the text seems to say that extensive 
contaminant work is needed even though it has not been documented 
t h a t  contaminants are a prubiem. k i s o ,  ic wouia seem pruaenc KO 
analyze'water quality and sediment factors in streams supporting 
healthy populations (e.g., Suwannee River) as a priority work 
item so as to establish potential optimum conditions to search 
for in other streams where possible reintroductions could be 
made. 

i 11. Page 72, bottom partial paragraph, first sentence, liile / three. Change "navigable waters" to read "waters of the United 
CE-12 ! States" as this is the correct terminology. Also, this section 

j needs revision to make clear the distinction between Section 404 
ermits (waters of the Unites States including wetlands) and 
Section 10 permits (navigable waters). 

Resoonse to Comments 

The Recovery Object~ves sectlon has been revised to retlect these comments 

Although little data is available, it indicates a potential for impacts oil Guit 
sturgeon from chem~cal contaminants. The USFWS is currently conducting a 
contaminant study on Gulf sturgeon froin the Suwannee River. Results of this 
study may provide further refinement of study needs regard~ng containlnant 
research. 

These changes have been incorporaied into t h ~ s  sectlon 



0 

United States Deparm~ent of the Interior. am-
b m o a c d m  -

Fist1 AhD \h i i i i i i F E  SER\'iCE 	 -
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: \ i t  u ,!n,;~tt \ l ? ? * . ~ ~ \ ! k \ T  I m 	 The recover!, objecti\'es arid criteria hale beeii changed to rerlect this con:mi.iit. 

Desc r~p t i~e''\vordi" such a? "!arge" \< itiioilr defliii:lg i;:easilre:nellrs beer. 
delered tron: tlir plan. 

iS . A,- ~ ' \ l ' :T~11?\ E\L t 
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MEMORANDUM 

To : 	 Pro jec t  Leader, Ecological Services ,  Panama C i t y  F i e ld  O f f i c e  

Panama Ci ty ,  F lo r ida  (Attn: G .  Carmody) 


The speliing of sturgeon has been corrected 
From: S t a t e  Supervisor ,  Ecological Se rv i ce s ,  North Dakota S t a t e  O f f i c e  

Ei;aarck, ?iorth Dakota 

Sub jec t :  	 Comments on Gulf Sturgeon Recovery Plan 

I have asked members of my s t a f f  t o  revlew t h e  t echn ica l  d r a f t  recovery  plan 

f o r  t he  gul f  s turgeon,  as  requested i n  your June 18 ,  1993, l e t t e r .  I n  

gene ra l ,  the  plan i s  well w r ~ t t e n  and adequately d e s c r i b e s  t h e  a c t i o n s  t h a t  F< 

must be implemented t o  conserve ,  p ro t ec t ,  and r e s t o r e  t h e  gu l f  s t u rgeon .  p

Following a r e  a few s p e c l f i c  comments and noted typographical  e r r o r s  f o r  you$- , 

considera t ion and ~n fo rma t ion .  
 i 
S p e c i f i c  Comments 

1 .  	 e v"i a r a  3 - According t o  b io log i ca l  c h a r a c t e r i s t i c s  

:::crii:d'iia:hB dF:ft, gul f  sturgeon appear t o  t ake  7-10 y e a r s  t o  3 

reach sexual matur i ty .  We bel ieve  t h e  10-15 yea r  t ime pe r iod  proposed 

f o r  i n i t i a t i n g  d e l i s t i n g  ac t i ons  i s  too  soon f o r  a f i s h  s p e c i e s  t h a t  

takes  7-10 yea r s  t o  mature and reproduce. We b e l i e v e  t h a t  t h e  t ime 

period before i n i t i a t i n g  d e l i s t i n g  should be doubled (20-30 y e a r s )  o r  2 

even t r i p l e d  (30-45 y e a r s ) .  These l a t e r  d a t e s  would a l low two o r  

t h r ee  genera t ions  t o  reproduce and be evaluated  on recovery  succes s .  


2. 	 paqe 1. paragraph 6 - 5caphirhycchcs p!atorynchus only  reach a weight 

of 15-20 pounds a t  b e s t ,  where as  S. albus reach a weight o f  80-9U 

pounds. We consider  5. albus a " l a r g e "  s turgeon.  


3 .  	 Paae 4. o a r a a r a ~ h3 - Check the  conversion o f  met r i c  t o  Engl ish  u n i t s ,  

we be l i eve  i t  should be 282 cm (111.0 i n )  and 226.6 kg (504 l b ) ,  not  

282 cm (108 i n )  and 228.6 kg (200.0 l b ) .  


- Again check t h e  conversion ef met r i c  t n  English 

u n i t s ,  we bel ieve  0 . i i  t o  4.3 kg (6.0 t o  3.5 i b j  shouid be (0.6 - 9.5 

1 L \  

1 U I .  

SS-5 15. Paqe 14, ~ a r a a r a p h l  - strugeon should be Sturgeon. 

I f  vou have any ques t i ons ,  o r  w i s h  t o  further disc t jss  t h e r e  rocmentsi r - ----n l e a z o  
con tac t  Scot t  Els tad  o r  Mark Dryer of  t h i s  o f f i c e  (701) 250-4491. 

A n  r Q
I fl\,:r',t... 



LINI i t D  SFATES GOVERNfV1ENT 

A 	 August 5, 1993 < , /memprandumI-

R::;';Z.. Field Supervisor, ES, Brunswick, GA / " / 
BR- 1 

Review of Gulf Sturgeon Recovery Plan 


,, Field Supervisor, ES: Panana Cityi FL 

Attn: Lorna Patrick 


This recovery plan is well written, thoughtfully organized, and 
informative. This plan is useful. because it is a stand-alone 
document t h a t  provides readers with a synopsis of the available 
information on the biolosy, threats to the species and recovery 
needs. Thls plan provldes the information readers would need to 
make an informed opinion about the recovery needs 
species. Or this=T=I 

7- Txa 
Recently were reviewed another fish recovery plan. ~tr:--s35a 
contained scant information. Perhaps this was primarily due tok 
the lack of data on the species or for other reasons. 
Regardless of the causes, species with detailed and informative 
recovery plans like this one have a greater Likelihood of 
receiving scarce recovery funding. 

3 

We have two specific comments: 	 -

Ch 


1. 	 The recovery criteria for Gulf sturgeon populations to 
reach or exceed a baseline for at least three of five years , 
is an insufficient time to document recovery. Recovery of 2 
any species should be measured in terms of generations, 
especially in fecund species such as sturgeon where 
considerable year-to-year variations in recruitment are 
likely. 

2. 	 The need or d~sirabiiity sf having a Guif sturgeon 
coordinator is questionable. There is little doubt that 
recovery activities for the sturgeon would be promoted by 
a coordinator. However, it needs to be considered that 
there are numerous other listed species chat need i ~ z e d i a t e  
recovery activities but there are limited funds to 
implement recovery plans, Will funds continue tc be 
diverted from these species to those with coordinators? In 
Georgia, the upper Coosa system alone has 13 listed species 
and two additional species proposed for -listing. This 
entire aquatic ecosystem could benefit from recovery 
measures. Would this ecosystem compete on a 1:1 basis for 
recovery funding with the Gulf sturgeon, a subspecies? 

cc: 	NFRG, E'WS, Gainesville (Jim Williams) 

ES, EWS, Atlanta (Dave Fleming) 


OPTIONAL FORM NO f 0  
I 

Response ro Commei~ts 

The Recoverv Crlteria has been revtsrd to reflect a longer tlme perlad :~ei.dcd:or 
recovery. Howe\-er, recovery tltne \ % . i l l  sr i ! l  be measured in \.ears. P o p ~ l a t i ~ ~ l s  
i\iIi be rnon~tored I I I  deslgriated river systems to assure iha: rccrulrlneilr 1s 
sutfic~entto docurnenr recovery. 

At this t m e  we believe 11 IS still appropriare :o t i ~ n da posit109 tor 3 C;:iit. 

sturgevn coordinator. S~nce  the Gulf sturgeon ranges throughout the Gui! Coast, 
coord~natlonamong the states %.ill  involve a sign~iicant portron of a staiiperso:!'~ 
[[me. We recommend that new funds would be aliocated for the coordilxator 
position. The decislorl to allocate the fundirig i ~ o u l d  be determ!ne~uI:!.!:;; 

fiar~onaiana regional prloritles tor i~sted species. 





Pg. 21, Table 1: The figures relative to the Pearl River are not correct. The low-head 
dam obviously does not preclude the upstream movement of sturgeon. a s  evidenced by 
the 160 pound female sturgeon captured near Jackson in 1984. The MDWFP has written 

JA- 9 
the Service a letter on this point, maintaining that spawning occurs upstream of the low- 
head dam. The assertion that riffles may stop upstream movement in the Suwanee River 
does not necessarily apply to other rivers and other populations of Gulf sturgeon. The 
upstream barrier in the Pearl River is Ross Barnett Reservoir, approximately 150 air 
rnlles from the mouth of the Pearl River. 

J.4- 10 ( Pg.26: MDWFP sampling in the Pascagoula River should be included. 

Pg. 30: The recovery objective to delist by management units would appear to be a 
veneorare popuiation aeiist~ng ror what was a specles Ilshng. We urge you to consider 
delisting only on a range-wide basis. If necessary to allow fishing in some populations, 
a special rule could be promulgated to allow the States to manage a particular population. 

Pg. 50: W e  oppose the designation of a coordinator for this, and most other, species. 
JA- 12 The money and E;TE dlocated to a coordinator would be more efficiently used by 

funding a field station biologist that would also work on other species. 

Pg. 61: We question the priority assigned to several tasks. Most of the priority 1 tasks1 
i are associated with hatchery culture, yet the recovery plan acknowledges that hatchery 

culture may have some serious ramifications to wild stock. Tasks associated with the ! protection and restoration of habitat are generally a priority 2. While we do  not dismiss 
! the benefits of hatchery culture and stocking, the restoration and protection of habitat is 
! certain!y a higher priority in our view. 

This recovery plan is well written and we commend the recovery team. Please direct 
-.any questiens zqd subsqien: d;af:s to !in; Ste-*vzrt, of this office. 

"Learn. Teach, and Practice Safety" 

Res~onse  to Comments 

JA-9 Our information indicates that the Gulf sturgeon captured In the Pearl River near 
Jackson In 1984 was upstream prlor to the constnlction of rhe low-head dsm 

J A - 10 !nf~-ation pmliided by Rradsbaw (1989) has beeii added to the pian. 

JA-I 1 Initial genetic analysis indicates the potential for separate Gulf sturgeon 
"populations." These "population" may include more than one drainage basin. 
Xo final recorrmendations can be provided until the genetic work has been 
completed. 

JA-12 At this time we believe it is still appropriate to fund a position for a Gu!f 
sturgeon coordinator. Since the Gulf sturgeon ranges throughout the Gulf Coast, 
coordination among the states will involve a significant portion of a staff person's 
time. We recommend that new funds would be allocated for the coordinator 
position. The decision to allocate the funding would be determined within 
national and regional priorities for listed species. 

JA- 13 We agree and have readjusted priorities which have raised Gulf srurgeon habitat 
needs as number 1 priorities. 
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APPENDIX E 


PUI CLIC RIEVIEW WRITTEN COMMENTS ANID RESP'ONSES 




-arl River above theThough we do not have siibstantial data, our knowledge of sturgeon in the P, 
sill is no less than that for the Pascagoula River, which is probably the largest remaining free- 
flowing stream system in the Gulf Coastal Plain. We can only concltide that the Pearl River sill MississippiDepartment ofWildlife, F~heriesand Parks is not an absolute barrier. We are, however, concerned about potenrial effects of the sill. 

21 April 1994 SAM POLLES,  Ph .0 .  Beginning in spring of 1994, Charles Knight of our agency will begin a project through our 
Exocutlvs Dlroclor Section 6 Cooperative Agreement in an attempt to capture and radio-tag sturgeon below the sill, 

and track their movernents. In addition, he will sample other upstream areas at the sill in
I Jackson and at the Ross Barnett Reservoir spillway. 

Field Supervisor 
U.S. Fish and Wildlife Service Until data are acquired to de~nonslrate otherwise, the Pearl River above the siil at  Pools bluff 

Panama City Field Ofiice should be considered as occupied habitat for recovery and consultation purposes. 

1612 June Avenue 

Panama City, FL 32405 Sincerely, 


RE: Gulf  Sturgeon Recovery P1:iu - Pcar.1 River sturgeon itbove sill n t  Bogalusa, LA 

Regrettably, we were not able to provide a full review of the Gulf sturgeon recovery plan within 
the reoues td  recnonqr r imr  r i l l e *  rn ntj7rr ~ t s i fnrn~ertron,irr\mm:tma..tr TI.- -,.-,.A- - c  IL:-. A 


letter is to present some brief information justifying, in our opinion, the habitat value of the 
Pearl River above the sill at Bogalusa, LA for the recovery of the Gulf sturgeon. WMIods 

The issue concerns whether or not the sill is a barrier to upstream sturgeon movement. The FWS Enclnngrred Species Office, Jackson, MS cc: Bob Bowker, S i~~e rv i so r ,  

Y 

1975 - 1-26? Ib sturgeon, 7'3", taken by a comn~e['cial fisher~nan 

below the Ross Bar~iell Reservoir spillway. Measured and 

pllotographrd b y  Jack Herring, Director of Turcotle Fisherirs 

Research Laboratory, MS Dept. Wildlife, Fisheries and Parks 

(MDWFP). ?'his mrgeon passed over 2 siiis to reach the 

resenroir spillway; one at Pools bluff', the other at the City of 


Response to CommentsJackson water treai~nent plant intake station. 

The information provided in the letter has been incorporated into the document.1982 - 1 sturgeon, at Monticcllo, specimen in MS Museum of 

Natural Science Fish Collection (MMNS 20206), donated by 

Sidney Woodsull, US]-WS. 


1584 - 1-160 ib l'enlale sturgeon, just sotiih of Jackson, Dr. Don 

Jacksun, MS State University. 


Tn . r ! i ! l , : i . l  :!... 0 ...-! '?: ..-- ..-.. 
1
~ i u u , r r v J l ,  I r i i ;  h i v c ~L'ULH;CPII Gcorgeiown and hionriceiio !s an nrea where 2-3 stklrgesn 

arc routinely reporicd by ccm~~!~crc.ii\l tislier~llan cvery 4-5 !ears, T1rjur !u !is!ing by !hc !:WS -
O i i i  si2ie t '  ..- Iiih~i-u t ~ sa 131-olccicd spe~'ics,  our agency srrcslcd iu~tlprosecutcd one co~l l~l~rrc ia l  

fisherman for illegal stlirgcoii iil 11ic hlii~lticdlo area. .41.za conservation ofticers as well as Jack 

Herring, MDWFP T ~ ~ r c o ~ t i :  art. Lnowledgsablr: about siurgenii ca;chc.s by co~nrncrci,?l 
Lab, 

fishc=r!?!rn fro!!: !!:ese 2:":. 
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Response to Comments 

Comments acknowledged. 

4200 Srn~ thSchool Road Austin. Texas 78744 512-389-4800 
Hearr of  the  H i l l s  Research S t a t i o n  

HC 0 7 ,  BOX 6 2  
ingram, Texas 78025 

.-
4 ' X L I U P L J  L " ,  A>>-. 

Ms. G a i l  A .  Carmody
Uni ted  S t a t e s  Department o f  
"ish a2d !-;Tildlife S e r v i c e  
1612 June Ave. 

Panama C i t y ,  FL 32405 - 3 7 2 1  

t h e  I n t e r i o r  

Dear Ms. Carmody: 

I a p p r e c i a t e  t h e  oppo r tun i t y  t o  review the  Gulf S tu rgeon  Recovery 
P l an .  The P lan  i s  we l l  d o c u ~ e n t e d  and add re s se s  recovery  o f  t h e  
s p e c i e s  i n  a l o g i c a l  and p r a c t i c a l  manner. I t  i s  obv ious ly  t h e  
r e s u l t  of  much e f f o r t  and coo rd ina t i on .  I have marked my e d i t o r i a l  
connents on t h e  manuscr ip t ,  most a r e  cosmet ic  i n  n a t u r e ,  some 
d i s c r e p a n c i e s  have been no t ed .  

Again,  thank you f o r  t h e  s a t i s f a c t i o n  o f  c o n t r i b u t i n g  i n  some s m a l l  
way t o  t h e  future of che Gulf s t u rgeon .  

S i n c e r e l y ,  

Verenica (?.onnie) Pitman 
Coordinator  
Texas Padd l e f i sh  Recovery Program 
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GULF OF MEXICO FISHERY MANAGEMENT COUNCIL 
L~ncoln Center, Sulte 331 5401 W. Kennedy Blvd. 

Tampa, Flor~da33609-2486 81 31228-281 5 Fax 813/225-7015 

March 2. 1994 

Gail A. Carmody 

Fish and Wildlife Service 

Field Office 

1612 June Avenue 

Panama City, Florida 32405-3721 


I have reviewed the Agency Draft of the Gulf Sturgeon Recovery Plan which was 
sent to the Gulf Council for review. I have a few notes, as indicated below. 

[ 1) On page 8, first line of the paragraph that begins "TarnpaBay, Florida": 564.0 cm 
1 ,. 2 &--, !" ---L*!.U % - .!...!.- 1 2  -*-J r<  -- ALLGn, ,<= : 9  T$ . - - ?L,-...

".. - ,- - - ,.- - - - - i i r  " 

I a sturgeon that is 18%feet long. 

2) Section 2.1.2of the recovery outline, page 37, recommends that NMFS evaluate 
SA- 2 the effectiveness of turtle excluder devices in allowing Gulf sturgeon to escape from 

! I + c h c , , l $ , , " ,  , Rnmpn+ Dl?" Doofh % i i ~ ~ b ~ 4 B , b L ~ .L s u u Aa l i ~ i l i ~ p~ i a w m .  AS paLk u L  uie u u u  u u u L I A ' ~ktJGLJ A .u,, 

Fish, NMFS is developing finfish bycatch reduction devices to effect a 50 percent 
reduction in the bycatcll mortality rate of red snapper by the offshore EEZ fleet. 
These efforts will also reduce the bycatch of other finfish. The bycatch reference 
materials which we have in the office do not mention any take of sturgeon in shrimp 
trawls, although they only List the most prominent species taken. 

Of  greater concern might be the the groundfish trawl fishery operating in the 
northern Gulf of Mexico. This relatively smaU fishery serves the pet food and fish 
reduction industries, and operates primarily from estuarine waters out to 50 fathoms 
between Point Au Fer, Louisiana and Perdido Bay, Florida. (As of a few years ago 
there were only about 17 vessels in the fishery, and some of those were part time.) 
Approximately 170 species of fish occur in this fishery, although it is dominated by 
about six species (GMFMC 1981). Sturgeon have been identified as an incidently 
caught species (Roithmayr 1965). Groundfish trawls are not required to use TEDs 
and are exempt from the harvest restrictions of the Reef Fish FMP. The Gulf 
Council worked on.developrnent of a Groundfish FMP in 1981, but that plan was 
shelved. 

.I... ......a I!".. .....,..-.A,.1 3) Seciiai, 2.4 ~ L L ~ I Y ~ I ~  
.-. ....* 

! , L ~ ; I I ~ ~ ~ Z I ~Oii ]?i\gC 41 ,  i i2~9iXRI~f id~LIIG L I U L I J I I ~ ,  

S A - ~ 1 dcvci{lpihg Wily* fcir fiiiit' Siiii'gciiir ;ii I~jj j; is:iii;iiii?i iiiiil i i i k i i i  iiii$iiiit~i;icsiiic;ii;ii:; 

I 011 tllcir slrawning anti juvcriilr: nl ig rn t  ions. In  1983,t ii rq )or t  pu\)lishedc r ~ : ~ u l l ~ c ~ r c i l  
by the Virginia Lnstitute of Marine Science on thc feasibility of fish passages in the 
James River, Virginia, for which Atlantic sturgeon were one of the target species 

170Jj. 11" UVCYIIILIIIIIIIVII l i a u i ~ u ~ u r e j  I r u a o u b r  v~nu> L U U I ~ Y  O U L ~ & O + A U L1 sturgeon through any convention;ll pool or chute typc fishway. To provide passage, 

the report recommended breaches in the low head dams and fish locks or fish 
elevators in the higher head (5 to 10 feet) dams or dams that cannot be breached. 
Vertical slot fishways were also recommended to facilitate passage of other 
anadromous species. 

I hope these comments are helpful to you. 

Steven M. Atran 
Pop~htionWamk Sutkt;&rr 

REFERENCES CITED 

Atran, S.M., J.G. Loesch, W.H. Kriete, Jr., and B. Rizzo. 1983. Feasibility study of 
fish Dassaoe faclities in  the James River. Richmond. ViroLqia -- fiinrrl renor! 
Virginia Institute of Marine Science Special Report no. 269 in Applied 
Marine Science and Ocean Engineering. Gloucester Point, Virginia. 108 p. 
+ aPP. 

GMFMC. 1981. Draft fishery management plan. environmental impact statement 
and regulatory analysis for groundfish in  the Gulf of Mexico. Gulf of Mexico 
Fishery Management Council, Tampa, Florida. 39 p. 

Roithmayr, C.M. 1965. Industrial bottomfish fishery of the northern Gulf of 
Mexico, 1959-63. U.S. Fish and Wildlife Service Special Scientific Report --
Fisheries No. 518. 23 p.  

Resoonse to Cornrnents 

SA- 1 The error has been corrected. 

SA-2 Comment noted. The grouitdfisll fisilery bycatcl! it~for~nation is beiiig soiigi ;~as 
r cc i j i i i i i i c i i~c~ .  



February 16, 1994 

Ms. Gaii Carmody 
P.O. Box 15372 
Panama City, Fiorida 32406-5372 

JW-1 

Resoonse to Comments 

Cornments acknowledged. 

Dear Ms. Carmody: 

I was very impressed with the draft Gulf sturgeon management 
dan .  Inasmuch as you discuss subspecies in it, I thought you might want 
to include some of the new informaiion included in the enclosed 
manuscript. This paper was recently submitted to  Copeia, but note that 
we have not received external reviews on it yet.I -

Sincerely, 

Research Associate 
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A g r i c u l t u r e  

Fo re s t  
Se rv i ce  

National 
Fores t s  
i n  F lo r ida  

325 John m o x  Road 
S u i t e  F-100 
Ta l l ahas see ,  FL 32303 Response to Comments 

Reply t o :  2670 
Comments acknowledged. 

Date: I n  at  9 A 
JHI \  LLf 

?nnA
l Y J 4  

Ms. Gail A .  Carmody 
USFWS F i e l d  O f f i c e  
1612 June Avenue 
Panama Ci ty  , Fii 32905-3721 

Dear M s .  Carmody: 

I app rec i a t e  t h e  oppor tun i ty  t o  review and comment on t h e  Agency D r a f t  
of t h e  Gulf Sturgeon Recovery Plan,  The plan i s  s e n s i b l y  organized,  
and appears  t o  be  we l l  researched and comprehensive. 

DH-I 

Although c u r r e n t  Fo re s t  S e r v i c e  a c t i v i t i e s  on t he  Apalachicola  Na t iona l  
F o r e s t  a r e  no t  thought t o  i n f luence  t h i s  spec i e s .  I strongly suppor t  
t h e  h igh p r i o r i t y  g iven Task  2 . 2 ,  which i s  t o  i d e n t i f y  and e l i m i n a t e  
known o r  p o t e n t i a l  chemical contaminants.  and sou rces  o f  water q u a n t i t y  
and water  q u a l i t y  problems which could impede recovery o f  t he  Gulf 
Sturgeon.  Such informat ion i s  c r i t i c a l  i n  ou r  endeavors t o  p rope r ly  
manage t h e  r e sou rces  o f  t h e  National Fores ts  i n  Florida. 

-<. 
c.,c,-..-
cr: 

CV 

S i n c e r e l y .  
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UNITED STATES ENVIRONMENTAL PROTECTION AGEElCY 

REGION 8 

14.15 ROSSA v r K u i .  SUITC I?&! Res~onseto Comments 

bAL!  AS,  T X  75232.2733 

ivlosi of iile avaiiabie iniormarion is fron~rile Fiorida Gulf  Coast. However. we 
are trying to obtain additional information froin orher Gulf States. 

We specifically requested additional informaiion from the State of Texas, bu t  
have not received any irifor~naiion. 

FEB 2 i994 
Gail A .  Camody 
Project Leader 

U. S. Department of the Interior 

U. S. Fish and Wildlife Service 

1612 June Avenue 

Panama City, FL 32405-3721 


Dear Ms. Camody: 


This is in response to your January 4, 1994 request for comments 

from the Environmental Protection Agency on the Gulf Sturgeon 

Recovery Plan. 


In general, we consider the plan to be thorough with regard to 

discussions of the biology, distribution and population status of 

the Gulf sturgeon, The recovery plan appears to be comprehensive, 

however, one general comment: the plan appears to be biased toward 

the Florida Gulf Coast. On page 4 the plan documents occurrence of 

the Gulf sturgeon in Texas Waters (Rio Grande and Gulf of Mexico), 

Apparently, there is very little information available on the ;z 

distribution of the Gulf sturgeon in Texas. 
 $2 

'O 
Based on the cited tagging studies, it appears that populations are 

river basin specific. This would indicate that all m a j c r  river -. 

systems along the G u l f  Coast potentinlly need ts be zddressed in 2 

the pian. We suggest coordinating with the Texas Parks and -

Wildlife Department to determine which waters within the state are 

included in the Gulf sturgeon's range, and need to be targeted for 

recovery an2 assessaent efforts. 


If you have any questions on these comments, please contact 

Philip Crocker, Water Quality Management Branch, at (214) 6 5 5 - 6 6 4 4 .  

Sincerely yours, 


fl/~~ron0. Audson, P.E. 

Director 

Water Management Division (6W) 
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DEPARTMENT OF THE ARMY 
L M R UlSSlSSlFfl V U E Y  WSOM,-5 OF ENOINEEW 


P 0.BOX M 

~KSBUW,U~SSISSLPRm a I o M d  


K R Y  TO 09 MAR '94
A l l E L m W  CC 

Directorate of Planning and Engineering 

Environmental Analysis Division 


Ms. Gail A. Carmody, Project Leader 

U. S. Fish and Wildlife Service 
Field Office 
1512 June Aven';e 
Panama City, Florida 32405-3721 

Dear Ms. Carmody: 


The Lower ~ississippi Valley ~ivision Office and its 

Vicksburg and New Orleans Districts have reviewed the draft 

Recovery/Management Plan for the Gulf Sturgeon and note that our 

previously furnished comments have generally been addressed. 

However, the enclosed additional clarifications and additions 

should be addressed prior to final printing of the document. 

Should you have questions, please contact Dr. Tam Pullen, 

ThreatenedIEndangered Species coordinator for the Lower 

Mississippi Valley Division. 


Sincerely, 

1 


of@anning and E n g i n e e r i ~  

Carnmander, Vicksburg District, ATTN: CELMK-PD 
Commander, Vicksburg District, ATTN: CELMK-OD 
Commander, New Orleans District, ATTN: CELMN-PD 
Commander, New Orleans District, ATTN: CELMN-OD 



Agency Draft Recovery/Management Plan 

for the Gulf Sturgeon 


Clarifications and Additions 


- 1	 . Page xi, Item 5. A period is needed at the end of sentence. 


LM-2 1 2. Page xi, Item 11. Misspelled authorities. 

3. Page 2, paragraph 2. Bowen and Avise are misquoted. In 
their manuscript they discuss the Atlantic and Gulf sturgeon only 
as separate populations. Apparently the recovery plan attempted 
to quote the following: It... the tine elapsed since random pairs 
of individuals within the ~tlantic or Gulf sturgeon last shared a 
cormon maternal ancestor may be only about 8,500 and 50 genera- 
tions, r e s p e ~ t i v e l y . ~ ~Clarification is needed. 


4. Page 4, paragraph 1. This section infers that the sturgeon 

ln the Rlo Grande had been upstream for over 34 years since 

Falcon dam was completed in 1954. This does not appear to be 

likely if, as indicated in the Food Habitat section (page 12), 

sturgeon eat in a marine environment and do not feed in fresh 

water. Similarly, on page 102 in the Response to Comments!lA-9, 

the authors infer that the 160-pound sturgeon had been land 

l n r k o A  c ,npa  D;..~. . .  r.--lr - - A  n-.- - 7 - -.-- - - - - 3  - L - ~' 

i944, or Fools Biuff S i i i  in 1956. Either sturgeon do eat i n  
fresh water or low-head dams do not preclude the upstream 
movement of sturgeon. Speculation as to how and why the Ri0 
Grande River sturgeon occurs 717 miles inland should be deleted. 

5. Page 5, paragraph 1. The authors cite Louisiana Department 

of Wildlife and Fisheries as capturing three sturgeon in the 

Bogue Chitto River in 1993. Was this upstream of the Bogue 

Chitto Sill? As in the previous comment, apparently low-head 

sills/dams do not totally preclude upstream and downstream 

movement of sturgeon. 


I 6. Page 14, bottom paragraph, line one. Change to read 
U1-6 	 "attempting to use. 


7 ,  Page 19, paragraph 2. The Veshchev conclusions are 
LM- 7 	 theoretical. The paper specifically states, "Estimation of the 

larval mortality was made en the basis of the larval catch 
upstream from the dredging. We could not find sturgeon larvae in 
the discharge of the dredger.'\ If the assumption is that 
dredging is a likely threat to the continued existence of the 
species, more specific data need to be cited or developed. All 
of thu other data prasantad in the C a t &  section 
appear to be relevant factors contributing to the decline of the 
Gulf s tu rgeon  populations; b u t  inc luding the Russiac study as 
definitive evidence to suppor t  this assumption is misieading. 

R e s ~ o n s eto Con1tnents 

LM-i A period has been added to the end of the sentence. 

LM-2 The spelling of "autlioritiesn has been corrected. 

LM-3 The Bowen and Avise information has been clarified as recommended.  

LM-4 We have tried to clariiy this inconsistency in the document. 

LM-5 Thts information has oeen c la r t t~ed .  Also, we have tried to clartiy m e  issue of 
mlgratlon obstruct~on In the document. 

LM-6 The sentence has been revised. 

i ~ - 7  Tile Veshchev discussion has been revised for ciari i~cation.  





DEPARTMENT OF THE ARMY 

9,WI 
DISTRICT. C~ \OPSoce , v r ; y E E D e  

P 0. BOX 2288 
MOBILE, ALAaAMA 36628-0001 

April 4, 1994 

REPLY TO 
ATENTION CF: 

In l and  Environment  Section 
Planning and Environmental Division 

Ms. Gail Carmody 
U.S. Fish and Wildlife Service 
1612 June  Avenue 
Panama City, Florida 32405-3721 

Dear Ms. Carmody: 

This provides comments to your letter of January 4, 1994, 
concerning our review and comment on the draft Recovery Plan for 
the Gulf sturgeon (Acipenser oxyrinchus desotoi). The Gulf sturgeon 
is known to occur in the Gulf Coast drainages, including the Pearl, 
Pascagoula, Tombigbee, Alabama, Apalachicola, Cbattahoochee, Flint 
Rivers and their tributaries. 

In view of the potential impact of this plan on our various 
projects in the Gulf Coast drainages and the potential opportunity for 
management measures to be implemented by our agency to improve 
the current threatened status of this species, the U.S. Army Corps of 
Engineers, Mobile District, has conducted a review of your Recovery 
Plan Enclosed are our comments on the draft Recovery Plan and 
they appear in two forms, a marked-up copy of the plan and 
additional comments which could not be included in the margins of 
the plan. 

We &upport tho efforts of your ngcncy to promote tho recovery of 
iivteci threatened and  endangered species and ara rcady to proviclc 

assistance where possible and within our project authorities and 
funding constraints. Should you require any clarification of our 
romrn~nt-s,please rnntert Mr Rrian Perk_et. !05?690-2750. 

Sincerely, 

Hugh A. McClellan 
Chief, Environment and 

Resources Branch 



Comments on the U.S. Fish a n d  Wildlife Service Draft Recovery Plan 

for the 


Gulf Sturgeon (Acipenser ox.yrinchus desotoi) 


CE-1  	 1. Reference Page xi, Item 12: Explain what is meant by this statement. We 
interpret this phrase to remove dams.I 

12. Fbference Page xi, Item 13: Rephrase as follows: "Identify potential modifications 
CE- 2 Ito  specific navigation projects, in order to minimize impacts which alter riverine habitats 

I or modify thermal or substrate characteristics of those habitats." 

CE-3 13. Reference Page xi, Item 17: misspelled word = "quantity" 

CE-4 14. Reference Page xi, item 18: "groundwiter" misspelled twice. 

5. Reference Page xii, Costs for Need 13: None are shown. This appears to be a n  
item the Corps should participate in developing or projectidg. As far as we know, we have 
not been contacted to develop such costs. This efl'ort would require effort from Mobile, 
New Orleans and Jacksonville Districts, a t  a minimum. 

6. Reference Page 1, Type Specimens: Second sentence - "...including the Alabama 
sturgeon ..." This portion of the sentence should be deleted. Serves no purpose in the 
discussion of the Gulf sturgeon, especially in light of the turmoil that is currently 
surrounchng the Alabama sturgeon species description, proposal for endangered status 
and designation of critical habitat. 

/ 7. Reference Page 2, Current Taxonernic Treztme3t: Is there c e d S e d  pimf that  
the alleged Gulf st=geon is genetically &Terer?t E-c=: the At!antic st.;-geon, Adwf iser  
oxvrhvnchus? According to Biair, Blair, Brodkorb, Cagle, and Moore, 1957 in Vertebrates 
of the United States, McGraw-Hill, pp 53, "critical study may prove this sturgeon to be 
conspecific with Acipenser sturio of Europe". Wooley (1985)concluded that  Aci~enser  
Q Y ~ ~ ~ dPcntni~ ~ ~ is 2J-!did suhspcies basedon Eorpho7,etrizs (page 2 of this &-&*? Q 

recovery plan). "The most significant morphological characteristic to distinguish A. 2. 
gxvrinchus from A. 0, desotoi is the length of the spleen." Wooley (1985)"conciuded that 
Gulf sturgeon and Atlantic sturgeon populations are allopatric and are suff~ciently 
discrete to be considered distinct stocks for sturgeon population management". Does thia 
c=nsti*,u+athe basis of eskbllshing a aegaiate species? We r e q i ~ e s iyou prnvida l h i e  ~ E c e  

1 with the results of your genetic studies? 

8, Roforonco Pnge 2, S u r r c n t  Tnxonomic Trcnlrrlont: Second paragraph, laat 
scntcncc - ~IOCH utt~lcrn~l) tl h i ~  m(!iin tllilt Gulf slurgoon huvo un nvcrrlgu l i fu  spun of 170 
years (8500 yoarslii0 gcnon~tione= 170)? This stutcmcnl should bo clnrificd. 

CL-9 1 9.  Reference Page 3. Figure 2: Figure is reduced to the point that is barely readable. 
] Provide a betier map for easier r ea lng .  

Resoonse to C o m m e n ~  

This statement means: identify Lock and dams that could be retrofitted, modified, 
or reiiioveb that ~ o i i i bresiore stiiigeun access to essentiai habitats. Your 
in:elrp:eatis:: is correct, dam removal may be aii orjtioii considered iifidei :his 
--...,...>. . . . ... 

Your recommendation has been incorporated into the document. 

Misspelling of "quantity" h z s  beer! cnrrerted. 

Misspellings of "groundwater" has been corrected. 

You are correct. Recovery team members of which the your agency is 
represented is supposed to provide the costs estimates as feasible. In addition, 
because thai action is complex, we have indicated in the Implementation Schedule 
"Some funding under existing programs. Project modification costs undetermined 
and may require Congressional authorization and non-federal sponsor." 

The Recovery Plan has been revised to reflect your recommendation. 

The current accepted scientific method for taxonomic descriptions is the 
measurement of physical characteristics (rnorphometrics). Wooley (1985) 
presented a comparison of morphornevics between the Atlantic sturgeon Acipenser 
oxyn'nchus oxyrinchus and Gulf sturgeon A.  o. desotoi. Based on a definition by 
Mayr (1970) of a subspecies and the differences in diagnostic morphological 

. .
zhxazre:;stics, Wooley rtc-ommended coiitixed i ~ o g i i i t i o nof die Guif sturgeon 
as a valid subspecies. The use of genetics is a potential new method for 
sei;za:ion of species 2nd subspecies, bu: i: riot h+e ciiiieiii accepted scientific 
method by taxonomists. However, Wirgin (personal communication) conducted 
genetics analysis on both the Atlantic and Gulf sturgeon and concluded that the 
subspecies deigmrion was va!id. 

The Recovery Plan has been revised to reflect your comments to clarify tile 

statements. 

-. 	 - .  .rigfire r nas been eiilaiged. 



I10. Refe rence  Page 4, E x t a n t  Occurrences of Gulf Sturgeon, Rio Grande  River, 

CE- 10 Texas :  First sentence - Who is the author being referred to in this sentence? Sixth 


s e ~ t e n c e- H3s P!zthiifi et a!. been ~ i i b j ~ ~ t  if not, suggest deieting the to peer review? CE- 10 The Rio Gra:lde Rive:, Texas reference has been ds:eted.1citation. 

CE-I I The dates for all personal communications will be provided in the reference 
11. R e f e r e n c e  P a g e  4, E x t a n t  Occurrences of Gulf Sturgeon,  L a k e  Pon tchar t r a in ,  section. This is being done for ease of reading. " . . . in  1966 from 1969." has
Lou i s i ana :  First sentence .The personal communication reference should be followed 

been corrected to read "...from 1966 to 1969." by a date. Last sentence - "...in 1966 from 1969." appears to be a mistake and should be 

corrected. 


CE- 12 See respoI!se CE-I I .  
/ 12. Refe rence  Page 5, E x t a n t  Occurrences of Gulf Sturgeon. Pearl River, 

CE- 1 2  Louisiana and Mississippi: General comment - All personal communication references CE-13 The sentence structure has been corrected. 
should be followed by a date of that communication. This comment also applies to all 

I personai communication references throughout this document. CE-14 The misspeiting of "Blakeiy" has been corrected according to USGS topgraphic 
maps. 

113. R e f e r e n c e  Page 5, E x t a n t  Occurrences of t h e  Gulf Sturgeon,  Pascaeoula  
C E - 1 3  Ever, Mississippi: Tkiid seiiknce - This is  an incompiete sentence. CE- 15 The date regarding completion of Jim Woodruff Lock and Dam has been changed I to 1957. The narrative regarding Fish and Wildlife Service monitoring on the 

14. Refe rence  P a g e  6, E x t a n t  Occurrences of t h e  Gulf Sturgeon,  Mobile River,
CE-IL Apalachicola River has been expanded to include 1993 efforts.IAlabama: Second to the last iine in section - Blakely is misspelled. Correct spelling is 


Blakeley. 
 The Commission's name has been corrected. 

i 
- .  - - - + - -.a The acronym for NBS!NFRC-G has been defined on the abbreviaiions page. CE-15 R ive r ,  Florida: Flrst paragraph, last sentence - Jim Woodruff Lock and Dam was 

NFRC-G has been recently changed to BSC-G, Biological Science Center-completed in 1957. Also, this paragraph should discuss or elaborate on the population 
1 model efTorts conducted by ~ ~ ~ ~ ~ i n - l 9 9 2 ?  Gainesville, FL. There is no discussion of Lake Talquin in the document because 

fishing for the Gulf sturgeon only occurred in Ihe lower river. There have been 
116. Eeferenze Psgz 7, Extant Gccuriences sfthe Guif Sturgeon,  A aiachtcola no records or accounts of the sturgeon collected below Jackson Bluff dam which 

CE+'6 IR i v e r  Florida: Second paragraph - Beg-inning with "A repoxt. of the..:' ' k e  referenced was constructed in the late 1920's. 

I 

1commission is  the U.S. Commission on Fish and Fisheries. 


CE-18 Correct. We have not indicated that the data has been peer reviewed. 

17. Refe rence  P a g e  7, E x t a n t  Occurrences of t h e  Gulf Sturgeon, Ochlockonee 

River .  Florida: Third sentence - Define acronym to NBSINFRC-G. Also, in this
cE-l  CE- I9  The acronym UFIFSM has been defined in the plan.
paragraph insert a discussion on Lake Talquin. 

CE-20 As discussed in rhe preface, so much work is being conducted on the Gulf
18. Refe rence  Page 8, E x t a n t  Occurrences of the Gulf Sturgeon, Suwannee  

sturgeon the information has not been published or fully peer-reviewed. 
CE-18 Rivor ,  F lo r ida :  Fifth and sixth sentences - Reference to unpublished estimates of 

However, the majority of the work is being accomplished by che same individualsa n n u d  population size by Carr and Rago. These data do not appear to be peer-reviewed. 
or groups and is continuously informally peer-reviewed. 

I19. Rofcrenco Pogo  8, E x t a n t  Occurroncos of tho Gulf Sturgeon,  Charlot tg  

"hot-, t,or,pFlorld~:Firth sorltcnco - Ilcfino acronym - Univcrsity of Ylori{dFlorida Stnto 


Muscum (UICIIa'SM) 353!22;/ (I>SDC)18077, 

I t ~ f o r ~ n c w  U un(l 10, lII0Iogic111Ch~tractorinllcn,] I I \~ I IL I I~ :Thoru ia cnti~.ulyPUKO 
much rcfcrcncc to unputlivhcd datu. (unravicwcd data), l'l~uucdutu verge on Ltcing 


anecdo?~!" 




- - 

1 21. R e f e r e n c e  Page 9, Biological Character is t ics ,  Habi ta t :  Third paragraph - The 
Mobile District, U.S. Army Corps of Engineers conducted flow velocity surveys 

ie-i l imme&zite!y be!ov! J i m  wrn&.-dT DL?: i:: Nc.:e~,,ber 1991 airid Octobr  1992, 'G 

characterize flows associated with a strong cross current a t  the lock approach. November 
1991 velocities were measured a t  a depth of 0.2 and 0.8 of the water column, with 
velocities ranging from 0.61 to 2.19 p s  during normai powerhouse generation (two 

I turbmes on line with the  trash gate open). The follow-up survey in October 1992 included 
an addtional measurement within the large scour hole below the lock, a t  a depth within 2/ " o i w ~ + ~ f i c  9 5  +n2 f l ~&c r m ~  nn.y,n-kn..-nfee?,o f  t h o  Mtbnm mnTOJ -n.--") 

generauon witn or wltnout tne trash gate open; wlth veloclt~es a t  the bottom of the scour 
hole ranging from 0.36 to 1.2 )fs. This data was utilized in preparation of biological 
assessments of the potential for impacts on the Gulf sturgeon due to a proposed dredging 
action to correct the cross currents below the dam, and a proposed rehabilitation of the 
powerhous~units. Last_Sentence - "...b!ocked by the constn~ctionef ;?LD k 1957," 2=d

1 on page 7 construction of JWLD occurred in 1956. correct this error. c$$ s $+IS 
22. R e f e r e n c e  Page 10, Biological Character is t ics ,  Habi ta t :  Second paragraph, first 
sentence - "Bradshaw (personal communication noted that  62 of 63 of the Gulf sturgeon 
collected from ..." (typos) 

23. R e f e r e n c e  Page 11,Biological Character is t ics ,  Stocks:  Sturgeon move from one 
river system to another as noted in this section of the recovery plan. Fish marked in the 
Apalachicola River have been captured in the Suwannee River and vice versa. Explain 
how this  is reconciled with "river-speclfic fidelity"? 

' 24. R e f e r e n c e  P a g e  17, Biological Charactef is t ics ,  P a r a s i t e s  and Disease: Second 
.paragraph, first sentence - Delete sentence and replace with, "No host species information 
exists concerning the  Gulf sturgeon." As communicated to the Mobile District by Mr. 
Lloyd Stith, FWS, Panama City, FL, "If'you have no information on it, then just say so." 
Second paragraph, second sentence - Suggest de!eting this sentence because the Gulf 

: sturgeon may not serve as  a host for some mussel species. No need to mislead the public. 

25. R e f e r e n c e  P a g e  18,Bic!~&:lza!Charac teSs t i c s ,  Inc iden ta l  Ca tch ;  Second 
p=ayapb u u 6 5 ~ ~ tLICIUuL15 P s ~ i i i aCity data in earlier repopts that shrimpA --Ac.. ...- '..a: -,.F&'S, 
trawl rncldental mortalities may be reducing ACF populations by 10%per year. Seems 
like a Crateau o r  Pa ruka  paper or perhaps Wooley? 

n' . 1 + . & ~ - 1  P L - - - - A - L . - A ? - =  T-+I>- - -A-B . n * 4 - ~ .  * - - =25. D - & - ~ ~ ~ ~r - ~ u rDSqa A", u : G a u 6 a r a ~  v i * d i r i L b = i i b b n b u l  1 1 ~ v 1 u u 1 1 1 . a LW f l L L l l .  M B LA ubv 

paragraph - Veshchev (1982) presents interesting results; however, he fails to Introduce 
tF,e basic detaiis concerrhg the size of the dredge, type  of dredge (cutterhead, dustpan or 

Response to Comments 

The illformatlon has been incorporated into the recovery pian Habitat section. 

The corrections in the sentence have been made. 

-.
1 he iow percentage of G u i i  sturgeon captures frori rivers oihri ihaii the ~ i i g i i i ~ l  
coiieceion sire doej not coiifiici with the stzement "These data su;rges: th~!Gu!f 
S[UfgeUn U l S p l a y  regiui!-spcLli~~al~i i~ iuc> c h l i l v l ~  I ~ ~ ; - ~ p ~ ~ ~ ~oilu L , u i i l l ~ .  

The recovery plan has been revised to reflect this recommendation. 

Irrvviej: .,..A I-rnto ( 1\A,ud,OQGI ronc,rted A ,,- pct ;matpd-u exp!~ ik t i~ !?  rateailu rrrvA,ru 'The -"L,a, ,uL WE nf 
9.5 X due primarily to incidental mortality by shrimp trawls." 

The recovery plan has been revised to accurateIy reflect the findings of the study 
by Veshchev. 

hopper), speed of dredge substrate tjrpe, etc., which are very important whe:: 
r t z m p t i n g  3 draw conziuslon8 regarding impact of d r e d ~ n g  or. 6b~rgerm:ewee, 

-..stile 
,.-.d SrIvjr.; :,,,zrch p ~ ; ~ ; gnet, C Q " , E ~ T ~ $Q V C ; ~;$;:;+! 

: ~ - ~ ? s  here. ~ S v e n e e,;.,-,,a
no g-:pose If the rationole ia ''Urcdglng cnusea signe!?c;st. 
o.; Sovitrt a; +jilonIuwc: tllu:.oforo, i t  cuuaun big i)rob!umti in l l i ~:. S t ? ~ :  : - .>,, t - ~ ~ 

> been FA:^ 

http:11~v1uu111.aL


27. Reference  Page 19, Biological Characteristics, Habitat  Reduct ion and 	 Response to Commentq 
CE-27 	Degradat ion:  First paragraph, fourth sentence - The sentence "While Ross Barnett 

dam,..." is incomplete or  the combination of two incomplete sentences. Need to clarify. CE-27 The sentence has been revised and corrected. 

C E - 2 8  
28. Refe rence  P a g e  19, Biological Characteristics, Habitat Reduction a n d  
D e n a d a t i o n :  Second paragraph - Regardmg the statement whch  indicates that 
dredging and other navigation maintenance activities adversely affecting sturgeon 
habitats through elimination of deep holes and alterations of rock substrates - dredges 
could very easily create deep holes which would be beneficial to the sturgeon. Similarly, 
dredges are currently being used to open up the mouths of streams which have been 
historically used by striped bass. They could just as easily do the same for ~ t , ~ ? r g ~ n n

I streams. The program is called the NMFSICOE Cooperative Agreement to Create and 
Restore Fish Habitat. I t  is a National, continuing program. The point-of-contact within 

1 the Mobile District is Mr. Douglas Nester, Environment and Resources Branch, telephone 
number 205/694-3854. Also, could you explain what is meant by a deep hole? 

CE-28 

CE-29 

The deep holes referenced under this section were naturally occurring deep holes 
(220 feet deep). Dredging of "new-deep holes could destroy or alter other 
existing habitat important to the sturgeon or other aquatic species. Restoration 
of "filled" deep holes should be considered under habitat improvements for the 
sturgeon. The COE's actions to restore connection of cool-water to the 
Apalachicola River have been reported under the Conse~va t i~ .mA~com~~i shmen t s  
section of the recovery plan. 

This statement has been clarified. 

43. Ee$ei-enceP a g e  i9,Bioiogicai Characteristics, h-abitat Reduct ion a n d  
CE-29 Degradat ion:  Third paragraph, third sentence - "In addition,... ...using this a s  a regular 

hahi ta t  (Cam 1983, J.M. Barkdoo, personal communication)." Explain when this action 
occurred since this is the first our office has heard of this. We don't or haven't disposed in Inn 

CE-30 Sturgeon were thought to have migrated as far as the Fall Line in the ACF basin. 
This is the basis for the percentage of remaining habitat calculation. The table 
includes & river systems that have structures or impediments that have affected 
sturgeon migration. 

+ 
p.
t3 

deep hn!es. 

I - - - - - - - - - -

CE-30 
- -----A++ d -d -..---

Construct ion ~ h l stable tndicates that 68% of the habltat In the ACF basln has been 
lost. This percentage is considered to be rnlsieadmg form discussions wlth resource 
agency personnel. We understood that the cool water springs immedately above 
WoodruffLock were lost by the dams construction, but the extent to whlch the Gulf 

I ~tui.geoiiiitilized the remainder of the Zhaiiahoochee and Fiint nvers is thought to be 
I limited. Also, we recommend that the other Gulf coastal streams (e.g.. Choctawhatchee

I EZlver, Escambia Rlver, Black Creek) for ~nformation purposes be added to this table. T h ~ s  
addtlonal ~nformat~on w11 provlde total remaning river length of habitat. 

CE-31 The word "species" has been repiaced with "subspecies." 

In accordance with the Endangered Species Act, recovery plans are produce to 
describe the biology and current status of the (sub)species and to identlfy needed 
actions to "recover" the (sub)species. Recovery could be downlisting from 
endangered to threatened or delisting from the threatened status. The genetics 
issue is not aiways criticai to recovery of a (sub)spec~es. Based on preliminary 
genetic data and field work, the recovery team believes that the variability of Gulf 
sturgeon between river systems (or groups of) may be critical to the recovery of 
the species. Please note completing genetic assessments has been changed from 

Cz-3 

( 31. Reference  Page 35, Section 1.5.1, Conduct a Gulfwide Genetic Assessment  t o  
De te rmine  Geographically Distinct Management  Units: Second sentence - Insert 
"subspecies" instead of "speciesw(?).Notes from a previous recovery plan workshop with 
your agency indicate that  the plan would refer to the Gulf sturgeon as a subspecies 

t throughout the text. 

CE-33 

a priority 1 to a priority 2 action. 

The recovery actions all indicate actions that "evaluate, consider, modify, restore, 
seek resolution, restore benefits, etc." the team has tried to represent the actions 
in a positive manner. Although stopping activities or removing dams may be the 
best solution for restoring migratory habitat, it may not be feasible in reality. 

1 32. Reference P a g e  35, Paragraph  1.5.1, Conduct  a Gulfwide genetic assessment  
CE-32  to de te rmine  geographically dis t inct  management  units: The need to identify 

genetic characteristics is clearly stated in this paragraph. Explain how the Endangered 
Species Act addresses genetic variations within species since this seems Lo be the basis for 
the recovery plan. 

33, Roforcnco Pugu 37, Purngrnph 2.1.2, IZcduco o r  climinato incidcntc~l 
CE-33 m n r t ~ _ ~ ~ i t y :On ar a b u t  this plge 2nd pxsgrapb, the rccoverj: planstems to recommend 

that aii activity aiong the river systems should either be stopped or radically changed. 1 ... 
w e  use paragraph 2.4.6 as an examplej which a p p e x s  to say t h ~ tgny r e s o ~ c i r ,food 



control, navigation, and  hydropower project that interferes with the assumed habitat 
requirements of the sturgeon should be removed and the area restored to a "natural" 
riverine condition. 

/ 34. R e f e r e n c e  P a g e  37, Sec t ion  2.1.2 Reduce  o r  e l iminate  inc iden ta l  mortality: 
CE-11Third paragraph, first sentence - Insert in this sentence "...during navigation-related 

iinciudes O&K activitiesj, Section 10 and 404 or construction activities'! Explain what the / Corpsi role would be in developing the methodologies mentioned here. 

35. R e f e r e n c e  P a g e  41, P a r a g r a p h  2.4.1, Ident i fy  d a m  a n d  lock s i t e s  wh ich  offer 
t h e  g r e a t e s t  feasibi l i ty  f o r  successful  r e s to ra t ion  of essent ia l  h a b i t a t s  (i.e., up-
r i v e r  s p a w n i n g  a reas ) :  Second paragraph - Include in this paragraph non-Federal 
dams (i.e., Lake Talquin and Ross Barnett Fteservoir). 

36. R e f e r e n c e  P a g e  42, P a r a g r a p h  2.4.2, Design, evaluate ,  a n d  p rov ide  m e a n s  for 
Gulf  s t u r g e o n  t o  bypass  migra t ion  res t r ic t ions  within  essent ia l  hab i t a t s ,  
P a r a g r a p h  2.4.3, O p e r a t e  and /o r  modify d a m s  t o  r e s to re  t h e  benef i ts  t o  his tor ical  
f low p a t t e r n s  a n d  p rocesses  of  sed imen ta t ion  a n d  P a r a g r a p h  2.4.4, Modify 
spec i f i c  n a v i g a t i o n  projects  wh ich  a l t e r  r ive r ine  hab i t a t s  o r  modify t h e r m a l  or 
s u b s t r a t e  cha rac te r i s t i c s  of essent ia l  habi ta ts :  Major structurai modifications of the 
ACF dams  represent a substantial cost to the project and should be scrutinized for cost 
effective implementation, particularly with respect to improving habitats on other 
population locations in the vicinity such a s  the Choctawhatchee River. 

37. Reference Page 42, Paragraph 2.4.3, Gperate aii&'or modify dams to restore 
t h e  bene f i t s  o f  h i s to r i ca l  flow p a t t e r n s  a n d  processes  of sedimentat ion:  This 
paragraph identifies a need to review water releases to determine impact on the Gulf 
sturgeon. Ths task should be incorporated into the ongoing ACFIACT review of water 
uses for all project purposes before that  study's results are finalized and an entirely new 
water use study would have to be performed for the Gulf sturgeon. 

38. R e f e r e n c e  P a g e  42; Sec t ion  2.4.4; Modify specific navigat ion p ro jec t s  wh ich  
alter riverinc habitats or modify thermal or substrate characteristics of 
e s s e n t i a i  hab i t a t s :  Suggested rewrite "Identify potential modifications to speciiic 
navigation projects, in order to minimize impacts which alter riverine habitats or mohfy 
thermal or substrate characteristics of those habitats." Mobile District has  undertaken 
ecfnrts t o  rp~t.erethrrma! refl~gc!hzhitat st severz! !cxat_ians an the u ~ p rreacheso"ft_he 
Apalachicola River. Several potential habitat restoration locations (cool water springs or 
sloughs) are being idectified in ccccert with NMFS, USFWS, FGFC u ~ d e rthe cooperative 
agreement between COE and NMFS to Restore or Create Fishery Habitat. Efforts are to 
improve Gulf striped bass habitat, but d s o  benefit the Gulf sturgeon, v+ich apparent!y 
. .t ,  .-.-.the  s a x  or similar areas. Exca:,aticn the mcuth cf the spring cr  slcugh isU,;!I,, withi:: 
proposed in order to improve access to or restore previous depths and areal extent 
nvnilubic to thc fish. Such projccts can be conducted by the COE under the current O&M 
propan1 for the lccdcral navigation project when such activities arc not disruptive to 
project operations, and there is no net increase in the project costs. In the event 
additional costs are  involved, then separate authorization must be pursued and the 
-,r~jeet. cost-sAared with 2 non-Federal sponsor, 

Response to Comments 

CE-34 The recovery plan has been revised to reflect your comments. 

CE-35 The recovery plan has been revised to reflect your cornlnents. 

CE-36 We agree. As noted 1i1 our response #CE-33, f e a s ~ b i l ~ t yof an action rnlist be 
nn,-r.i.--?.r-

CE-37 We agree and have indicated that to the Environrnentai SOW Project Manager. 

CE-38 The recovery plan has been revised to reflect your comments. 



39. Reference Page 43, Section 2.4.6, Seek resolution of conflict of purpose 
between federal and  state authorized reservoirs, flood control, navigation, and 
hydropower projects and federal and  state mandated restoration of fish 
populations: The COE should partlc~pate In the study on conflicting purposes between 
Federal and State authorized projects and Federal and State mandated restoration of fish 
populations. 

40. Reference Page 59, Implementation Schedule: Based on review and 
understanding of this section, the Corps' responsibility in accordance with the final 
recovery plan will be contingent upon the availability of funding. 

41. Reference Page 59, Impiementation Scheduie, Responsibie or Pariicipating 
Party: State Agencies - Insert the name of the Texas agency. 

42. Reference Pages 61 64, Table 2, Implementation Schedule for Gulf Sturgeon 
Recovery Actions: Corps participation is identified at $97,000 for priority 1efforts and 
$85,000 in priority 2 efforts in the five year T~m_pl~m~nt.at.ionSchedr~le.The source of this 
fundng needs to be identified, is it Mobile or Jacksonville District? If Mobile District's 
responsibility should it be submitted through Operations or Planning Divisions funhng 
request? 

1 43. Reference Page 61, Table 2, Implementation Schedule for Gulf Sturgeon 
r r - L?  I ~ c t i o f i ~ ,q e ~ ~ ~ e r y  Task 1.1.2: "cefitic"(misscpjied) 

44. Reference Page 62, Table 2, Implementation Schedule for Gulf Sturgeon 
Recovery Actions, Task 2.4.4, Modify specific navigation projects which alter 
riverine habitats  o r  modify thermal or substrate characteristics of those 
hahitats: Suggested rewrite "Identify potential modifications to specific navigation 
projects, in order to minimize impacts which alter riverine habitats or mo&fy thermal or 
substrate characterist~cs of those habitats." 

45. Reference Page 62, Table 2, Implementation Schedule for Gulf Sturgeon 
Recovery Actions, Task 2.4.4, Modify specific navigation projects which alter 
r iverine habitats  or modify thermal or  substrate characteristics of those 
habitats: There are no estimated costs for this task. Estimated costs should be included 
since they will affect all navigation projects. 

46. Reference Page 63, Table 2, Implementation Schedule for Gulf Sturgeon 
Recovery Actions, Task 2.4.3, Operate and/or modify dams to restore the benefits 
of historicai  fiow patterns and processes of sedimentation: insert the foiiowing: 
"May require Congressional authority & non-Federal sponsor" 

47. Reference Page 63, Table 2, Implementation Schedule for Gulf Sturgeon 
Rccovcry Actionn, T n ~ k2.4.3, Opcrato nndlor modify dnms to restoro the benefits 
of l~ibttoricul flow patterns nnd proccsvcrr of ricdirncntiltion: No cetimntcd costa 
have been included. Estimated costs should be included since they wili affect aii 
navigation pr~jects. 

Response ior Cornrneri~s 

The COE can be considered ~nciuded under "multi-agency effort" and "federal 
agency. ' 

Correct, not only the COE's responsibility, but all entitles. 

Because of the paucity of information on Gulf sturgeon in Texas waters, the State 
of Texas is not considered to have a major role. We have requested h e  Srate of 
Texss' ac.ailable ii;f~rma:ion on & i f  s:i;;geon ::: 8:e st3:e-s u.a:e:s. ?his 
informarion may change iiit: ioit: uT G ~ K>Liicls i i i~i7i ivci ' ; i fr i i .  

-, ofI ne cost were estimated by hie recovzrj; ieaiii. i i  \i;~iild "v the i c s p ~ ~ s i b i i i t j :  
each agency or responsible party to decide appropriate funding avenues wirhin 
their own agencies. 

The misspelling of "neritic" has been corrected. 

The recovery action task 2.4.4 has been rewritten. 

The.irnplemcntation schedule has been revised to reflect the recommendation. 

T!?c recovery team waas unable to provide cost estimates because of the unknown 
nature of the "operation or modifications. " 



I 
48. Reference Page 64, Table 2, Implementation Schedule for Gulf Sturgeon 
Recovery Actions, Task 2.4.2, Evaluate, design, and provide means for Gulf 
sturgeon to bypass migration restrictions within essential habitats: Insert the 
following "May require Congressional authority & non-Federal sponsor". 

1 49. Reference Page 64, Table 2, Implementation Schedule for Gulf Sturgeon 
C E - ~  1 Eecovery Actions, Task 3.3, Develop a non-scientific constituency and pubiic 

I 	 informatioa progsm birectsd toward enhancing recovery actions; This effort is 
e s ~ ~ r n a i e dLO COSG j lCli , l jUV.uG and sountis iiKe an eiiorr. designed t o  g a n  pubiic support ror 
spendmg dollars on a major project. Support for the program includes: (a) spending an 
estimated $9,284,000.00 (see table 2) for species recovery; and (b) annual salary 
($105,000.001 for a coordinator. However, implementing the plan does not include any 
hidden costs for returning the projects to a riverine system and does not offer any 

1 assurances that  there will be more sturgeon in the system than there are today. 

50. Reference Page 67, Appendix A, Fishery Management Jurisdictions, Laws 
and Policies Affecting The Gulf Sturgeon: Insert a reference to the Cooperative 
Agreement between National Oceanic and Atmospheric Administration and the 
Department of the .Army to  Restore and Create Fish Habitat. Under this agreement, and 
the Coastal America initiative, the NMFS and COE coordinate efforts to identify Federal 
projects which could be modified to enhance fish habltat. 

I 51. Reference Page 81, Appendix B, Gulf Sturgeon Technical Review Mailing 
CE-51  List: Please insert to the Gulf Sturgeon Technical Review Mailing List: 

Mr. Brian Peck 
U. S. Army Corps of Engineers, Mobile 
Attention: CESARI-PD-EI 
Post Office Box 2288 
Mobile, Alabama 36628-0001 

Mr. Dennis Barnett 
U. S. Army Corps of Engineers: South Atlantic Division 
Atiention: CESAD-PD-R 
Room 313, 77 Forsyth Street, SW. 
Atlanta, Georgia 30335-6801 

General Comments. 

1. Please r x t e  that the first severa! pages were bcur?d cut ef sequence, This may nst  
have heen a genera! pmbl~rnbut may have ~n!ybeen with a few copies. Ynr? need to 
chcck sequence in other agency furnished copies. 

2 .  1 2. Soggesi t ha t  i l l 1  lJSFWS ocionyrns used throughout thr document he changed to FWS. 

3. Severai typographical errors, misspellings, etc. were noted throughout the draft 
recovery plan. 

Res~onse  to Comments 

The implementation schedule lias been revised to reflect the recommendation 

The intent of gaining public support is for the recovery of the Gulf sturgeon in 
genera!. Minirr?a! i ~ f n r m a t i ~ r ?  	 Public ourreach is exlrts for pub!ic distribution. 
all. expensive proposition but has proven to be effective and cost-efficient 
- " - " - A : - - i :'Lb', '"".b '"'"'- ""-o. 

CE-50 The recovery plan has beer! revised to reflect your recommendation. 

CE-51 Additional addresses have been added to the technical review mailing list. 

General Comments 
t 

1. 	 We are sorry about the reproduced copies of the document and hope it did not 
inconvenience your review. 

2. 	 USFWS has been changed to FWS. 

3. 	 Hopefully, all typos, misspellings, etc. will be corrected in the final plan. 

http:9,284,000.00
http:jlCli,ljUV.uG


4. We agree with your agency that very little is known about the life history and habitatResponse to Comments 	 , 
requirements of this species and that studies should be undertaken and/or continued to 
dptfirmin- what actinns!practices -A-I!! actually aid iii the recovery or" the Guii sturgeon. Comr??e?t :o:ed. I ------------
5. Observation - Based on the comments of the Florida Game and Fresh Water Comment noted. 

5. 	 Commission "The Choctawhatchee River has a population which 1s (a) possibly larger than 
suspected and (b) could probably be enhanced more readily than the Apalachicola River 
population." While feasibility evaluations for such efforts as fish ladders or dam removals 
may be considered worthwhile, the best use of funding may be to focus efforts on 
improving Gulf sturgeon population on a regional basis. 



United States Department of the Interior 
Response to Comments 

FISIi A N D  W I L D L I F E  S E R V I C E  

WASti f  NGTOh:, D.C. 20240 WO-i Comment acknowledged. 
aDURtSS OVLY THE DIRECTOR 
FISH AND WICOLIFE SLRVICE 

In R e p l y  Refer To 
.nls /HA 

Memorandum 


To : Project Leader, Panama City Field Office 

Through:' &hief, Division of Fish and Wildlife Management 

From: Doug Alcorn, Staff Fisheries Biologist 

Q. + 


S u b j e c t :  Findings on the Gulf Sturgeon Draft Recovery Plan 


Our comments address the draft version of the Gulf Sturgeon Recovery Plan 

(Plan), dated January 4, 1994. The Plan was prepared by the Gulf Sturgeon 

Recovery/Management Task Team for the U . S .  Fish and Uildlife (Service), the 
,..,b u l lz States Marine Fisheries Commission, and the National Marine F i s h e r i e s  

Service. It is designed to fulfill the Endangered Species Act requirement for 

development of a recovery plan. Our review is from the perspective of the 

Plan's consistency with the Service's National Framework for the Management 

and Conservation of Paddlefish/Sturpeon Species in the United States (National 

Framework). 
 J 
G e n e r a 1  Co-zIents : msram 

$ 3  
In iarge parrr, che Pian is weii wrirrcen and weii organrzed. It clearly states ~~ 

the intent and purpose of the plan; identifies restoration goals and 

objectives; describes tasks; and, where appropriate, delineates roles and 

responsibilities of involved organizations. 


/ Observations and Recommendations : 
Consistency with the "National Framework for the Management and Conservation 


WO-l 
of Paddlefish/Sturgeon Species in the United States": 


The Pinn addresses most of the needs identified in the National 

Framework. It proposes to ensure that sturgeon populations are 

monitored, the recovery effort is evaluated, and information gntl~cred 

from this project is disseminated. Plan objectives arc consistent with 

strategies contained i n  the National Framework that address Problem 
Statements one (1) through five (5). As promoted by National Framework 

Recornendation 1.3, the Plan is a product of a technical tea3 conlposed 

of fishery experts from various agencies, organizations, and research 

facilities. 




Response to Comments 
A d d i t i o n a l  a cc ion  o r  c l a r i f i c a t i o n  needed: 

The a u t h o r s  s t a t e ,  on Page 2 2 ,  f i r s t  paragraph,  t h a t  " . . .  problems a r e  
r e a d i l y  e v i d e n t  and a p p r o p r i a t e  a c t i o n s  can be taken t o  c o r r e c t  them 

WO-2 	 w i thou t  r e s o r t i n g  t o  i n t r o d u c t i o n  of ha t che ry  s t o c k . "  The r o l e  of 
a r t i f i c i a l  p ropaga t i on  should  be more c l e a r l y  expla ined a t  t h i s  p o i n t ,  
a s  i s  done f o r  Recovery Act ion  2 . 5  on page 44  (second f u l l  paragraph) .  
The r eade r  i s  l e f t  w i t h  t he  n o t i o n  t h a t  a r t i f i c i a l  propagat ion  i s  no t  a 
v i a b l e  t o o l  t o  f a c i l i t a t e  r e cove ry .  This  confuses  t he  i n t e n t  and 
purpose of  Recovery Act ion  numbers 1 . 4  and 2 . 5 .  

The P l an  cou ld  be improved wi th  an a d d i t i o n a l  Recovery Act ion  (No. 5 )  
WO-2 	 t h a t  would d e s c r i b e  how implementa t ion  o f  t h i s  Plan w i l l  be monitored 

and e v a l u a t e d .  Some timeframe shou ld  be e s t a b l i s h e d  f o r  r e a s se s s ing  and 
p r i o r i t i z i n g  t he  r ecove ry  a c t i o n s  and o b j e c t i v e s .  Some degree  of 
dynamism shou ld  be  b u i l t  i n t o  t h e  Plan  t o  p r even t  i t  from quickly  
becoming ou tda t ed .  

S ince  Table  2 of t h e  Plan  p r o j e c t s  a recovery  a c t i o n  implementation 
schedule  through F i s c a l  Year 1 9 9 8 ,  we sugges t  a reassessment  of  
o b j e c t i v e s  i n  F i s c a l  Year 2 9 9 9 .  Th i s  reassessment  should  be  performed 
a t  approximate ly  5-year in te rva l s  by the  recovery  coo rd ina to r  i d e n t i f i e d  
i n  Recovery Act ion  4 . 1 .  This  would a l l ow  t h e  agencies  t o  perform a 
r e a l i t y - c h e c k  and change d i r e c t i o n  when nece s sa rv .  

I n  surnmary, we a r e  p l e a s e d  w i t h  t h e  q u a l i t y  of t h i s  document and i t s  
c o n s i s t e n c y  w i t h  t h e  N a t i o n a l  Framework document. With minor mod i f i c a t i ons ,  
t h i s  p l a n  shou ld  prove t o  be  a v a l u a b l e  a s s e t  f o r  recovery  of t h e  Gulf 
s t u r g e o n .  

We would be  p l e a s e d  t o  discuss t h i s  w i t h  you a t  your  convenience. 

1. ,A m, 
w u-2 rile pian has been revised io iefleci i i i i j  recoiiiiiieiidaiion. 


Wo-3 The  additional Recovery Action has been added to the plan as recornme~lded. 


WO-4 The  fiscal years have been chatiged to Years I t l~rough5. 




- -  

UNITED STATES GOVERNMENT 

f o r  them we cannot make t h e  assumption t h a t  no sturgeon occur  where no 
April  	7, 1994 memorandum 
 one has  looked. The presence  o f  a  s i n g l e  s t u rgeon  above t h e  s t r u c t u r e s  Ref: 	 SLR-94-212 would 	 i n d i c a t e  j u s t  t h e  o p p o s i t e  and t h a t  sturgeon a r e  indeed a b l e  tsREPLY To

Arr+s,. Pro jec t  l e ? d e r ,  Southeas t  L o u i s i z o :  Refuges, S ? i d e ? ? ,  !A 1 	 t r a v e l  beyond t h e s e  s t r u c t u r e s .  

Gul f Sturgeon Recovery PI an ..,,,: Our p o s i t i o n  t h a t  s t u rgeon  a r e  a b l e  t o  pass ,  and indeed do pas s ,  beyond 
the  above named s t r u c t u r e s  can be supported i n  p a r t  by t he  f i s h  t h a t  
have been cs!!ected f r ~ mt h s  lower Pearl  River sysiem. Many o f  t h e  ,,,: Lorna P a t r i c k ,  F'vl'S, F i s h  & W i i d i i f e  Enhancement, Panama C i t y ,  Fi f i s h  c o l l e c t e d  have been juven i l e s  of  r e ? a t i v e ! y  sma!! s i z e .  This 
would i n d i c a t e  t h a t  qnawnin? 2nd rp:rnc!nrtinn ? r e  i n d a o !  tcrnrr in ;  j n  

-rr' - -> n n r n r i l t e  + h i c n n n n r t t , n : t , ,  - 2  ..-- ..- + ------rr-' -". .-,,,, , , u . ~  u d  \ - V I I I I I I E I I C  U I ~  L I I ~  uu I I. c l r.., c - 
 L A L .  6 1 c 
t h e  Pea r l  River system and i s  suppor ted  by s t a t emen t s  made on page 15cu 


i t u rgeon  ~ e c o v e r yPlan.  I hope you w i l l  t ake  t he  fo l lowing comments i n to  
cons ide ra t i on  p r i o r  t o  i ssuance  o f  t he  f i n a l  recovery p l an ,  

We must d i s a g r e e  with t he  s t a t emen t  on page 19 par.  3 t h a t  t h e  low-head dams' 

par .  2 .  I f  t he  predominant view t h a t  t h e  lower Pear l  River i s  
u n s u i t a b l e  f o r  spawning i s  t r u e ,  then spawning and reproduct ion must be 
occu r r ing  in t h e  upper Pearl  River above Pools Bluff .  

or! t he  Rogue Ch i t t o  R i v e r  and on t he  Pear?  P,ibfer a t  Pools B11;ff "block 
s turgeon passage under normal flow c o n d i t i o n s , "  and the  view t h a t  no sturgeon 
occur above t he se  s t r u c t u r e s .  Our pos i t i on  i s  based on t he  following 
informat i  an: 

1. 	 The aboyle named s t r u c t u r e s  may indeed block s turgeon passage during 
normal low" water  c o n d i t i o n s ,  but  t he se  s t r u c t u r e s  a r e  inundated 
du r ing  normal "high" wa te r  cond i t i ons  t o  such a  degree  t h a t  outboard 
powered boats  e a s i l y  pa s s  over  t h e  t op  of t h e  s t r u c t u r e s .  Such 
inundat ion t akes  p lace  s eve ra l  t imes each yea r  p r imar i l y  in winter  and 
s p r i n g .  I doubt t h a t  a s t r u c t u r e  which o f f e r s  no impediment t o  t he  
upstream passage of boa t s  would preclude t he  passage o f  s turgeon.  

i n  a d d i t i o n ,  s i nce  the  c o n s t r u c t i o n  of  t h e  Pearl  River Navigation Canal 
and the  above named s t r u c t u r e s ,  s eve ra l  c u t o f f s  have developed which 
bypass t he se  s t r u c t u r e s .  One cu to f f  i s  located  downstream of Cock 3 ,  
al lowing access  t o  t he  Bogue Ch i t t o  River above t h e  low-head dam, and 
2 c u t o f f s  a r e  located  above Pools B lu f f ,  a l lawing acces s  t o  t h e  Pearl  
R ive r  above Pools B lu f f ,  These c u t o f f s  a r e  of s u f f i c i e n t  s i z e  and 
c d p t u r e  enough f law t h a t  b o a t e r s  f r eqven t ty  use them t o  bypass t he  
struc-iii-es Hheii A' - . .  a r e  iiiiable t o  b o a t  aver t h e  s t r u c t u r e s .cirey in 
a d d i t i o n  they cap tu re  enough flow t h a t  they have been i d e n t i f i e d  by t he  
C i l E  i n  t h e i r  Pear! River N s v i c j a t i o n  p lan as ? r ea s  t h a t  need t e  he 
plugged and f i l l e d  du r ing  dredging ope ra t i ons  t o  prevent  them from 
cap tu r ing  any more of  t h e  r i v e r s  f l o w  and t o t a l l y  bypassing t he  
s t r u c t u r e s .  These c u t o f f s  o f f e r  passage f o r  s turgeon around the  
- +  -..- L . ,vp.e rp.- *.2* 4 4 = - = : - A . +  &:-.-
s ~i uibir ,  c;, I ur C A L C I I U C U  pe l  4uu> u i  b lllle. 

3 .  	 The posit:on t h a t  few o r  no s turgeon occur above t he se  s t r u c t u r e s  must 
be reexamined. T h e  1ack of r ecen t  recorded records  of sturgeon f o r  t he  
upper  P c a r l  R i v e r  system i s  mf i n d i c a t i v e  o f  t he  f a c t - t h a t  no stiirljson 
o c c u r  t h c r e  l l ~ l t i s  nnly j n d j ~ a t _ ! y e~f the f a c t  t!!2t ! i t t ! c  a r  nc e ! f e r t  
has been expended t o  look f o r  them t h e r e .  I t  i s  my understanding t h a t  
a t  l e a s t  a few s t t~ rgcon  have  bccn recorclccl o n  the  upilcr Pcar l .  Ttlcsc 
cannot  be dismissed a s  i s o l a t e d  occurrenccs .  Considering the  
d i  f f  icul  t y  o the r s  have had i n  l o c a t i n g  sturgeon when a c t i v e l y  searching 

Based on t h e  above informat ion,  we be l i eve  t h a t  ttte low-head dams on the  
Bogue C h i t t o  River  and on t h e  Pearl  River  a t  Pools Bluff  a r e  not a  constant  
impediment t o  t h e  movement of  s turgean through t h i s  system and t h a t  s turgeon 
do pass beyond t h e s e  p o i n t s .  We contend t h a t  t he  upper Pearl River  system i s  
acces s ib l e  t o  and may be used by gu l f  s turgeon f o r  spawning and reproduct ion 
on a r e g u l a r  b a s i s .  

Again, I would l i k e  t o  thank you f o r  t h e  oppor tuni ty  t o  comment on t h i s  plan 
a t  such a l a t e  d a t e .  I f  you have any ques t i ons  o r  need add i t i ona l  
informat ion,  p l e a s e  con tac t  me a t  504-646-7555. 

Howard E.  Po i t ev in t  

CC. 	Sam Drake 
D a v i d  F iemmi ng 



UNITED STATES GOVERNMENT 

DATE: Res~onse  to Comments February 2, 1994 
RePLY TO 


A T T N  O F :  
 JA-1 The document has been revised. Field Supervisor, ES, Jackson, MS 
SURJECT: 

JA-2 The document has been revised to include all applicable Gulf Coast rivers.Review of Gulf Sturgeon Agency Draft Recovery Plan 

TO: 	 JA-3 The document has been revised to clarify this statement. 

Field Supervisor, ES, Panama City, FL 
1A-4 The recornme~ided information has been included in the docurnent. 

We appreciate the opportunity to review and comment on the draft recovery plan for 
IA-5  The document has been revised to reflect these comments. the Gulf sturgeon. 

The section on Extant Occurrences of Gulf Stureeon discusses numbers of sturgeon 
-

JA- l 	 captured in the various river systems until the discussion of the Apalachicola River, 

Florida. In that system the discussion is on population estimates rather than reported 

catches, with two exceptions. This is not consistent with the remainder of this section 

and leaves the reader unable to make any comparisons. As an example, there have 

been 101 recorded captures of Gulf sturneon from the Pearl River since 1985. with 

limited effort. In fact, most of  these captures were incidental rather than targeted. 

With the effort that has been expended on the Apalachicola River by the Service, there 

should be a large number of recorded captures of Gulf sturgeon if that population is 

substantially greater than those in western Gulf tributaries. 


Page 15: W e  agree that occurrences of small sturgeon suggests that a reproducing 
population remains nearby. With that as a given, it would seem that further discussion JA- 2 

-Yand consideration of the Pascagoula and Pearl Rivers as viable Gulf sturgeon 
gs


populations is warranted. This recovery plan seems slanted toward the Suwanee and E 
Apalachicola River systems, 	 F 

JA-3 IPage 17: What is meant by "typical rates of glochidial infestation on fish gills"? f2 

1 
LA-

JA-4 Page 19: Should include where Bradshaw tagged the three sturgeon from which lags 
were returned. This may provide the reader some information on the movement of 


I sturgeon. 


Page 19: Ross Barnett Dam is capable of controlling water flows, a characteristic not 
JA- 5 	 generally associated with a low-head dam. Our earlier correspondence indicated that 


Ross Barnett Dam was 150 air miles, not river miles, from the mouth of the Pearl 

Itiver. 


OPTIONAL( R ~ V 
t - A < > '  FORM NO. 1 0  

. ... ,,.h\,? 	 . ,  - ,  . 



1 Page 20, Table 1: The percentage of habitat remaining in the Pearl and Bogue Chitto 
"-6 Rivers obviously considers the low-head dams near the mouth of these streams to be a 

/complete bamer to sturgeon passage. That obviousiy is not correct, based upon the 
1 iarge sturgeon that was captured near Jackson, Mississippi, in i984. The navigation 
project that included construction of both low-head dams was complete in 1956. Both 
these dams have substantial overflow during high water and it is likely that sturgeon 
can bypass them undcr those conditions. However, we do consider these low-head . 
dams to be a hinderance to sturgeon migration and strongly support their removal and 
resioiaiion of the iiver. There woiilb j e i i i  to be liiik j ~ ~ t i f i c a i i ~ i i  fai ihese daiiis for a 
project that was placed in caretaker status for several years. In our opinion, the entire 
Bogue Chitto River and the Pearl River upstream to Ross Barnett Dam should be 
considered available habitat for the Gulf sturgeon. 

1page 29 (1): The short-term objective's criteria needs funher clarification. If the 
baseline population index for a river system is very low, then remaining stable or 

JA-7 	 ~ncreasing slightly for three of five years should not be evidence of attainment. Some 
minimum baseline population index for each river system should be the measure. For 
a species that takes seven or more years to reach sexual maturity, a period of only five 
years to evaluate stability would seem too short. 

Page 29 (2): The Pascagoula River should be added to this objective and to all other 
tasks where a priority population is considered. The Pascagoula River is one of, if 
not, the largest free-flowing river remaining east of the Mississippi River. The only 
impoundment is on a headwater stream north of Meridian that has little, if any, impact 
on river flows. There is very limited sad and g w e !  n~ining i~ !he sys!em. There are 
some water quaiiry probiems bar couia be addressed more fuiiy ~f rhls were a pnonry 
river system for a listed fish. With the limited effort expended in 1993 resulting in the 
capture of seven Gulf sturgeon, one must wonder if this system does not aiready 
support a good population of this sub-species. 

T T - . A G C  - L ~ c 1 e  4obec- : - l -e  $kfkl.rk A..er E%:C?O-. 
ijaitib i i ~ a ~ w ~ i i .  V I  V ~ J L  29 2 rjQ.r~o r r a r r w t  . r j . r l r l taoI-VIUJ 11a11 LILU u ~ r r a ~ r ~ ~ ~ n r r r 6  i i i r r  

had the best populations has some shortcomings. As an example, the lack of interest 
or ability of local fishermen, the lack of a 1oca.i market, and the accuracy of reporting 
may affect how a fishery develops and how we view it in historical terms. There may 
have been very good Gulf sturgeon populations in the Mobile, PascagouIa, Pearl, and 
other river systems that just were not as deveioped as those in tihe Apaiachicoia and 

1 Suwanee Rivers. 

Page 35, Task 1.5.2: How can one develop a genetic marker to differentiate wild and 
hatchery-produced fish of the same spccics and not be introducing a vcry different fish 
Increasmg gcne!ic diversity of a rivcr systcrn may have sornc merit, cog.  whcn thc 
popliI-!ion is vcry slnall with vcry liulc gcnctic diversity. I'crhaps t l~crecovery plan 
str.o:;rc zliow fcr ~zximizing genetic diversity undcr some conditions. 

JA-6 The document has been revised to reflect these comments. 

3 ~ - 7  -.,
I he criteria iias been revised, 

JA-8 ~ o m m e n t  notea. 

JA-9 Tlic s tair~i~er~tIias been misinterpreted. 
the docurtlent. 

Thus, we have reviseti tlle srare~i?c.rit ~n 



Page 47, Task 4.1: We strongly oppose the designation and funding of a recovery 
coordinator for this, and most other, taxon. There is no reason that recovery of the 
Gulf sturgeon can not be a priority for, without being the sole duty of, a field biologist 
at an existing field station. 

J,_jo 


While we consider this recovery plan to be slanted toward the eastern tributaries within 
the historic range of the Gulf sturgeon, it is a good document and we commend the 
authors. It can be considerably improved by giving more consideration to river 
systems beyond the Apalachicola and Suwanee River systems. Thank you for the 
opportunity to submit comments. Please direct any questions to Jim Stewart, of this 
office, telephone 6011965-4900. 

Because of the differences between the various sturgeon species and subspec~es 
we continue to recommend a coordinator be des~giiated for the C;l;li srurgroli. 
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FINAL DRAFT REVIIiW WRITTEN COMMENTS AND RESPONSIES 




DEPARTMENT OF THE ARMY 
LOBILE DISTRICT, CORPSOF ENGINEERS 

P. 0.BOX 2288 
h!C?B!LE. AUEA!!>. 256yicqBnm! 

December 5, 1994 

Inland Environment Section 
Planning and Environmental Division 

n-:lP - - - A A , ,1~1s .ualr  bal IIIUUY 

U.S. Fish and Wildlife Service 
1612 June Avenue 
Panama City, Florida 32405-372 1 

Dear Ms. Carmody: 

This provides comments to your letter of November 14, 1994, concerning 
our review and comment on the draft final Recovery Plan for the Gulf sturgeon 
(Acipenser oxyrinchus desotoi). The Gulf sturgeon is known to occur in the Gulf 
Coast drainages, including the Pearl, Pascagouta, Tornbigbee, Alabama, 
Apalachicota, Chattahoochee, Flint Rivers and their tributaries. 

In view of the potential impact of this plan on our various projects in the 
Gulf Coast drainages and the potential opportunity for management measures to 
be implemented by our agency to improve the current threatened status of this 
species, the V.S. Army Corps of Engineers (Corps), Mobile District, has 
conducted a review of you: Recovery Plan. Enc!esed are our romn?en!s o!! the 
draft Kecover), Pian. Ajso, the Corps' pariicipaiion in assisiiiig to deveiop this 
p!an is in !he spirit of cooperation and the Memorandum of Understanding on 
impiementaiion of the Endangered Species Act. 

E 
a3 

8 
C1 

\Ne support the efforts of your agency to promote the recovery of Ilsted 
threatened and endangered species and are ready to orovide assistance where 
possible and within our project authorities and funding constraints, Should you 
require any cta;ifica!io:: of our commen!s, ?!ease rentact Mr. Briar! Peck at 
(205)690-2750. 

k g h  A. McClellan 
Chief, Environment and 

Resources Branch 

Enclosure 



U.S. Army Engineer District, Mobile 
Comments Response to Corn!nen!s 

on the 
U.S. Fish and Wildlife Service Draft Final Recovery Plan 	 CE- I AcknowIedgments are commonly included in governmerlt docu~nerlts prepared by 

for the FWS. 

Gulf Sturgeon CAcipenser oxvinchus desotoi) 


According to the U. S. Government Correspondence Manual, when "river" is used 
in the pIural form, it is not capitalized. 

The following comments reference page, section, paragraph, and sentences of the draft 

Final Recovery Plan which was provided by the U.S. Fish and Wildlife Service by letter 
 This c h a n g ~h s  heen jn~crp~.ra!~,dj:,:~ :he d~~t i i~ ic i i :as iecofiiir~tznrird.
diated November 14, 1994. 

According to the U.S. Government Correspondence Manual, the word "federal " Specific Comments. 

1 
is not capitalized when used as an adjective (i,e. "they formed a federal union"); 
and if a proper noun, the word is capitalized (1.e. Federal Bureau of1. Reference Page ii i ,  Acknowledgements: Suggest that this section be deleted. I t  

CE- !  has no place in a government document. 	 Invest igatior!), 

I 2. Reference Page iv, Ehecutive Summary,Current Status Review: First This action is no longer a priority one task. However, the wording has been 
C E - 2  

Sentence, "Suwannee and Apalachicola rivers". Capitalize the word "rivers". changed for clarification (see 2.4.6). 

1 3. Reference Page iv, Executive Summary, Recovery Criteria: Second paragraph, 	 See response comment CE-4.
ii-3 second sentence - Insert a hyphen hetwem 12 m d  pea;- (aha-dd read "12-year period"j. 

Tlie COE technical advisors of the Recovery Plan were provided a copy of the 
CE-4 1 4. Reference Page v, Executive Summary,Item 8: Capitalize the word "Federal". implementation schedule for review and comment during the plan preparation. 

5. Reference Page v, Executive Summary,Item 12: (a) Correct the misspelled word The Table of Contents has been corrected and/or revised as needd.r C E - 5 1  "successful". (b) Clarify what is meant by thh statement. We continue to interpret thisul 

M , pkiii~t3to  remove dams.w 	 a )  The change has been incorporated into the document as recommended. 

b) See response comment CE-4.CE-6 1 6. Reference Page v, Executive Summary,Item 15: Capitalize the word "Federal" 

1 

The change has been incorporated into the docurner>ias recommended. 
7. Reference Page vi,Executive Summary,Costs for Action 13: Costs have now 


CE-,been ~dentifiedfor t l u  action. Did the Corps (Mobile, New Orleans and Jacksonville 

District's) participate in developing or projecting these costs? 

8. Reference Page viii, Table Of Contents: The page numbers for some items in the 

CE-8 
Table of Contents are out of order (e.g., Choctawhatchee Bay Basin should be 


Choctawhatchee River Basin; Ochlockonee Bay Basin should be Ochlockonee River Basin; 

Habitat Reduction a d  Degradation begins on page 21 and not page 23; no page numbers 
.are listed for Appendices B-F). The Table of Contents should be corrected. 

I9. Reference Page xi,Preface: (a) First paragraph - Insert after "Endangered Species 


CE-9 Act of 1973" the acronym (ESA), (b) Second paragraph - Capitalize theword "Federal" 

throughout this paragmph, 

I@. Refir-cncc Pugc 2, Siilius: First sentence - Insert " ~ f1973" d t e r  "Endnngcred 



I 11. Reference Page 3, Populat ion Size and Distribution: Last sentence - Capitalize 
C E - !!I the word "Rivers". 

/ 13. Reference Pages  4-11, Ex tan t  Occurrences of Gulf  Sturgeon:  Throughout this 
section there appears to interchangeable use of "Gulf sturgeon" and "sturgeonN. Accorhg  CT- I t o  ~=&rskn&ng Gulf ctcrgeon w a  to be used -#herever i t  codd be mbs+atiate?l.

1 Recommend that  the references to "sturgeon" or "Gulf Sturgemube revieaied. 

13. Reference Page 4, Gulf of Mexico: First paragraph, first sentence - Include the 
name of the FWS employee. Based on our involvement in review of the technical draft we c E- 1 3  
understand this employee to be Ms. Diane Cox. 

1 14. lieference Page 4, TriermantauEiver: is "&Eire"the correct speiiing? c E-

I 15. Reference Page  4, Mississippi River: First sentence - All personal communication 
CE- 15 references should be followed by a date of that  communication. T h s  comment also 

applies to dl personal communication references throughout this document. 

1 16. Reference Page 4, L a k e  Pontchartrain/Lake BorgneJFtigolets: Second sentence 
C E - 1 6  1 - "Lake Borgne" is misspelled. 

1 17. Reference Page 5, Tchefuncte River: First sentence - Capitalize the word 
C E- 1 7 "Commercial". 

18. Reference Page 5, Amite River: First sentence - Capitalize the word "River" in - C E - I 8  1 "Arnite fiver". 
'A 

19. Reference Page 5, Boy e  Chitto: First sentence - Delete "a tributary of the Pearl 

/ 	 20. Refererice Page 7,Mo3i:e Bay: (a) Ins& 'La the r e c ~ r dt h e  st-ugeoxi specimen that 
was captured in Portersville Bay near Bayou La Batre, Alabama in March 1993.C E - ~ ~  

I According to M z k  V ~ IHocse, ?he specimes was kept a t  the Daupl-ii Island Sealab, theii 
tagged a n d  reieased. This specimen was approximately a 25 to 30 pound fish. (b) Move 
the Furst three sentences of this paragraph which begin and end with "There is a mountedI specimen of a juvenile ... ...was collected in 1985 or 1986.''.to  the Mobile River discussion. I (el Move the statement "In 1977 a sturgeon from the Tombigbee River... ...(N. Jordan. 
personal communication).", to the Tombigbee River discussion. (d) Fourth sentence -
Blakely continues to be misspelled. Correct the misspelling of "Blakeley". 

21. Reference Page 7, BlakeIy River: Blakelg continues to be misspelIed. Correct 
CE-2  I speiilng is "Biakeley". 

22. Reference Page 8, Conecuh River: This river is not a component of the Mobile 
C E - 2 2  	 River drainage basin, but drains into the Escambia River and Escambia Bay. Recommend 

m"ng this paragraph t o  the Pensacola Bay Basin discussion. 

CE-I 1 


CE-i?  


-- . 
LJz-12 

CE-14 

CE-!6 


CE- 17 


CE-18 


CE- 19 


CE-20 


See response comment CE-2. 


-,
i ne rccornrnendation has been incorporated into the document. 


-
i lrr lrdrrlr 0 1  me I -W> employee nas oren 
recommended. 

We have spelled tile word "Mhire" as it was 
Lsuisiana Depa::me:;: =f '#i!d!ife aEd Fishcric;. 
i t  is spelled correctly. 

aaaeu ro rlle document as 

spelled in the lerter from the 
However, i+e can fioi s;a:e [ha; 

Tlle Recovery Team agreed that dates for the personal comrnunlcations would be 

indicated in the Unpublished Data and Personal Comrnunicarions sectio~i. 


Tile spe!!it;g of Lake Borgne has been correctsd as recommended. 


Commercial has been capitalized as recommended. 


River has been capitalized as recommended. 


The sentence has been changed as recommended. 


a) The capture of the sturgeon has been included in the document as 

recommended. 

b?  The change has been made as recommended. 

t; The satemen; h s  beeii eoiiecied G recommended. 

d) The spelling of "Blakeley" has been corrected. 


The spelling of "Blakeley " has been corrected. 


The Coneruh River reference h.5 m~vedro d7.e ErremSi. River sectio:: as 

recommended. 
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32. Reference Page 14, Stocks: (a) First paragraph, second sentence - Capitalize the 
word "Rivers" in "...Blackwater, and Choctawhatchee rivers ..." (b) First paragraph. fourth 
sentence - Capitalize the word "River" in "...Apdachicola/Suwannee river..." (c) First 
paragraph, last sentence - Fish marked in the Apalachcola River have been captured in 
the Suwannee River and vice versa. Sturgeon move from one river system to mother m 
x t e d  in t h s  section of the recovery plan. Clarify how this is reconciled with "river- 
s . . - ~ : ~ -pcLuAL 	 c . J . . ~ : L . . ~ *  . (d) Sec~iidIIucllby p a i ~ g i a p h ,third sentence - Zapieaiize the word "Rvers" in 

"...Choc?awhstcheeand Yenow rivers..." 

33. Reference Page 14, Food Habitats: First paragraph - Correct the obvious space 
CE-33 	 [ error in this paragraph. 

1 34. Reference Page 16, Growth: First paragraph - Correct the obvious space error CE-34  \ caused by a hard return. 

I 35. Reference Page 18,Fecundity: General comment - If it exists, provide information 
CE-35 on the percentage of eggs that hatch and the survival rates of fry to adulthood. 

1 36. Reference Page 18, Reproduction in Hatcheries: Seventh sentence - Should the 
CE- 36 refererice "(Dean 1893),", read "Dean 1983"? 

1 37. Reference Page 18, Predatorprey  Relationships: Correct the obvious space 
C E -37 error caused as a result of hard return. 

38. Reference Page 19, Parasites and Diseases: Second paragraph, first sentence -
w C E - 3 8  Delete sentence and replace with, "No host species information exists concerning the Gulf 

sturgeon."ZSI I 
39. Reference Page 21, Incidental Catch: (a) Third paragraph - Veshchev (1982) 

presents interesting results; however, he fails to introduce the basic details concerning the 

size of fie dredge, type ~f dredge (e.g., cutterhead, dustpan, hopper) speed of dredge, 

substrate type, etc.. which are very important data when attempting to draw conciusions 

regarding irnpact of dredging on sturgeon larvae. (b) While this Russian research points 

out concerns aver Acipenser guldenstadti and A. steiiatus, it serves no purpose here. If 

the rationale is "Dredging causes sigmfkant adverse impacts t o  Soviet sturgeon larvae, 

therefore, it causes big problems in the U.S.", then the case has not been made. We made 

these same comments ia our previous submittal to vour agencv. 


I
40. Reference Page 21, Habitat Reductions and Degradation: (a) First paragraph, 

-	 second sentence - Delete the second "during". (b j  Second paragraph, third sentence - The 

sentence shou!d read as fo!lows, "'The account m t e s..." (c) Second paragraph, sixth 
sentence - sentence sh~idd 	 c ~ t  cut-ng fg!!~wg, "...creejs off..." m d  n e t  "me&

j on.. 

41. Rcfercncc Page 22, Table 1, Habitat Reductions and Degradation: (a)This 
table indicates that 78% of the habitat in t h e  ACF basin has been lost. This percentage is 
considered to be misleading form discussions with resource agency personnel. We 
understood that the cool water springs immediately above Woodruff Lock were lost by the 

a)  See response comment CE-2. 
b) See response comment CE-2. 
c) See discussiori under the Stock sectiol!. 
d )  See i ~ : p ~ ~ j ~ c i ~ m e i i :CE-2. 

The spelling error has been corrected. 


Current!y. there is no! enong!! data to provide this informatian. 


The literature cintion "Dean 1893" is correct. 


The "space" error has been corrected as recommended. 


The entire serxefice has been de!eted. 


a) Comment noted. 

b) Information regarding dredging impacts and adult, juvenile, and izrval 
sturgeon is rare. The purpose of ~ncluding this intormation is to indicate a 
concern has been acknowledged in other countries as well as the United States. 

a) The extra "during" has been deleted. 
b) The correction has been made as recommended. 
C) The correction has been made as recommended. 

2) Hlsto-iczflj, in the $:urgeon ~ ~ n g ~ d:Fie Czi] Line.c~ l f  up 
b) The issue in this section is the restriction of sturgeon migration by  
cbstructions in the rivers rather thz:! ?he werz!! remzining hab:sr fc: the f:sh. 
C) The spelling of "Claiborne Dam" has been corrected. 



dams construction, but the extent to which the Gulf sturgeon utilized the remainder of the 
Chattahoochee and Flint Rivers is thought to be Limited. (b) RiuertWatershed - We 
continue t o  recommend that the other Gulf coastal streams (e .g . , Choctawhatchee River, 
Escarnbia River, Black Creek) for information purposes be added to this table. This 
additional idonnation will provide total remaining river length of habitat. (c) Location of 
Impediment - Correct the misspelling of "Claiborne Dam". 

42. Reference Page 22, Eabitat  Reductions and Degradation: (a) First sentence -
Delete the words "Jim Woodruff Lock and Dam'' and use only the remaining acronym. (b) 
Fourth sentence - Revise this sentence to read "...before the dam construction in 1957." 
(c) Fourth sentence - Capitalize the word "Rivers" in "...Flint and Chattahoochee rivers". 
(d) Fifth sentence - Revise this sentence to read "...exist that the Guff sturgeon passes 
through ..." 

43. Reference Page 23, Habitat Reductions and Degradation: (a) Second 
paragraph, first sentence - Replace the word "spoil" with "dredged material". (b) SecondC E - 4  
paragraph, first sentence - Regarding the statement which indicates that dredging and 

I 	 other navigation maintenance activities adversely affecting sturgeon habitats th~ough 
elimination of deep holes and alterations of rock substrates - dredges could very easily 
create deep holes which would be beneficial to  the sturgeon Similwly.  dr~d(rpqarp 
currently being used to open up the mouth of streams which have been historically used 
hy striped bass. They could just as easily do the same for sturgeon streams. The 
program is called the W S / C O E  Cooperative Agreement to Create and Restore Fish 
Habitat. It is a National, continuing program. The point-of-contact m t h n  the Mobile 

Response to Comments 

a) Correction for JWLD has been made as recommended. 

b) The date of the dam construction has been incorporated as recommended. 

c) See response comment CE-2. 

d) The correction regarding "exist" has been incorporated into the document. 


CE-43 	 a) The change in use of the word "spoil" to "dredged material" has been 
incorporated into the document as recommended. 
b) The wording o i  the sentence has been clarified. Most of the "deep holes" 
created in navigation improvement activities is not considered benef~ciai to Gulf 
sturgeon. Specific projects designed to create deep hole habitats at specific 
locations are considered beneficial. A "deep hole" is a hole deeper than the 
adjacent/surrounding river bottom. 
c) This sentence has been clarified. 

a) The alternative wording was used as recommended. 

b) Comment noted, however the first part of the paragraph reiates to other 

habitais besides "cool-water" ones. 

c) See response comment CE-2. 
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2Q5!594-3854. Also, could you explain what is meant by a deep hole? (c) Second 
F paragraph, third sentence - Suggest discussion of filling of deep rocky area a t  Rock Blf i .m 
W 	 Rock Bluff is located at NM 92.5, and there is no within-bank dredged material disposal 

site at this locat~on. A small sand shoal has formed a t  this crook in the river, 
immediately upstream of the rock shelfiluff, but was caused by natural deposition, not 
placement of dredged material. Within-bank disposal area and rock disposal site is 
located at NM 93.0, but this area consisted of an inactive dredged sand disposal site prior 
to rock disposal in 1983-1984. This statement in the recovery plan cannot be 
substantiated and does not substantially add to the discussion that elimination of deep 
holes results in loss of habitat for the Gulf sturgeon. We don't and have not disposed in 
deep holes. 

' 44. Reference Page 24, Habitat Reductions and Degradation: (a) Top of page, 
second sentence - Suggested alternative wording, "Thishas resulted in elimination of 

CE-&4 
some cool water habitats that had been available to Gulf sturgeon during the summer 
months prior to tho construction of JWLD and navigation channels ... In addition, the 
COE obtained environmcntnl clearances and undertook habitnt restoratio-n action by the 
remcvpJ of sedimer;ts gt the ,?.Asnthof Blue SpPiEg =avi,-ntfGr;k,: 157.7(r;vcr mi 

1 
1 98.0) in May of 1994." (b) Top of page, last sentence - Recommend moving the last 

scntenco, "Coa! wfitcr hn!!itlits ... ...during i!lo aummcr." b he tha firs! ~cnteflcc~f ti![! R Q X ~  

pungraph .  (c) Second purugrnph, third sentence - Capitalize the word "ltivers" in 
"...Su~annee,Choctawhatchee rive rs..." 



45. Reference Page 26, Culture and Accidental or International  Introductions: 

1 46. Reference Page 31, U.S. Army Corps of Engineers, Mobile District, Mobile, 
I Alabama: (a)Item No. 4 - Revise the statement to read as follows, "Obtained 

environmental clearances and undertook action to restore habitat for the Gulf stugeon 
C E - 4 6 ~and other anadrornous suecies bv removal of sediments at  the mouth of Blue S ~ r i n ~  Run. 

Apalachicola Rlver, navigation km 157.7 (river mi 98.0) in May 1994..." (b) Insert as item 
No. 5 the foilowmg, "Lnitiated Anadromous Fish Hatchery Reconnaissance Study in 1987." 

, (c)Insert as item No. 6 the follou-ing, "In conjunction with the Florida Game and Fresh 
Water Fish Commission, the Corps removed sedimentation and debris from a midstream 
~pa f igbzia~; the &V?.?. c; ?he ApdzeLea!~.Fiver, z.~i-.+gz?ioriL a  170.6 (nz-.:gztin~ r.i 
IOE.O), to restore important thermal refuge habitat for the Gulf sturgeon and other 
anadromous species in January 1994." (d) Insert as item No. 7 the following, "During 
January 1994, the Corps proposed a new start to the Waterways Experiment Station 
(?VE:S) for consideration in the FY 95 Environmental Impact Research Program fEfRP). 
T h s  proposal was submitted because of similar concerns expressed by other Corps 
&visions and districts that operation and maintenance projects may impact stugeon 
populations. The objective of this program is to document issues affecting the protection 
of sturgeon as it relates to the operation and maintenance (O&M) activities in North 
American rivers. Also, to quantify responses of sturgeon to broad ranges of relevant 
physical conditions so that risk from O&M activities can be predicted. Districts will be 
surveyed for specific issues on sturgeon and the scope of problems will be defmed. This 
study in the EIRP program is a new start for FY 95. The District has been informed from 

+ Corps Headquarters that funds are available for WES to initiate efforts in FY 95." 
m 

47. Reference Page 37, Section 13,Survey, monitor, and model populations: 
f i s t  sentence - Capitalize the word "Rivers" in "...Suwannee and Apalachicola rive rs..." 

I
48, aefere~cePlge QBl p c t i c n  1.4.1, CsnGnue ~TA.IC;I~~
nf GuLf s t ~ h , b ~ o ~ :  
E - 4  sentence - Capitahe the words "Federal". 

I 49. Reference Page 40, Section 2.1.1, Increase effectiveness and enforcement of 
state m d  federal take  prohibitions: Capitalize the word "Federal" in the title of this 

C S - 4 9  1 section. 

I 	 50. Reference Page  41, Sections 2.1.1, Increase effectiveness and enforcement of 
state and federal take  prohibitions and 2.1.2, Reduce or eliminate incidental  C E - 5 0  I 
mortality: On this entire page capitalize the words "Federal" and "Section". 

51. Iicfcrcncc Pagc 41, Scciion 2.12, Y'rcduco or oiiminato incideniai moriniiiy: 
Third parapaph - Insert after the last sentence, "In order to maintain the navigation C- I channel integrity, dredging must be permitted between the months of May and October." 

CE-45 Tile sentence lias been revised. 

CE-46 a)  Tlie statement has beer) revised as recornmendcd. 
b) The iiem has been incorporated i11to the document. 
C )  Tlie item I~as  been incorporated into the document. 
d )  The Itern has been incorporated into rile document. 

See response comment CE-2 

See response co~nrneriiCE-4. 

See response comment CE-4. 

See response comment CE-4. 
capiiallzed. 

According to internal FWS policy "sect~on"IS not 

The sentence has been reworded. 



52. Reference Page 42, Section 222, Identify and eliminate known or  potential 
chemical contaminants, source of water quantity, and water quality problems 
which could impede recovery of Gulfsturgeon: Second paragraph, fifth sentence -
Capitalize the word "Federal". 

53. Reference Page 44, Section 2.2.5, Assess the relationship between 
groundwater pumping and reduction of groundwater flows into designated 
rivers, and quantify loss of rivcrine habitat related to reduced ground water in-
flows: Fourth sentence - Capitalize the word "River" in "...Apalachcola-Chattahoochee-
Flint river ..." 

54. Reference Page 44, Section 23.6, Conduct studies to determine the effects of 
known chemical contaminants in water from designated river basins on Gulf 
sturgeon or a surrogate species: Correct the obvious spacing error in this section. 

5 5 .  Reference Page 44,Section 23.1, Utilize existing authorities to  urotect 
habitat and, where inadequate, propose new laws and regulations: Eighth 
sentence - Capitalize the words "Federal" in "...with other federal agencies including the 
COE (federal..." 

56. Reference Page 45, Section 2.4 Restore,enhance,and provide access to  
C E - 5 6  ( essential habitats: Second sentence - Insert a comma after "streamhabitats". 

57. Reference Pages 45,46 and 47, Section 2.4, Restore, enhance, and provide 
cE- 5 7 access to access to essential habitats: Explain what d e c t s  could be expected on the 

F COE and its recreation, hydropower and navigation programs, if this section is 
m, implemented
-b 

58. Reference Page 45, Section 2.4.1, Identify dam and lock sites which o£fer the 
greatest feasibility for successful restoration of essential habitats (i.e., up-river CE-58 
spawning areas): (a) Second paragraph, second sentence - Include examples of non- 
Federal dams (i.e., Lake Talquin and Ross Barnett Reservoir). (b) Second paragraph, 
second sentence - Capitalize the word "Federal". (c) Second paragraph, last sentence -
Discussion on the fish hatchery is not a means of restoring habitat. Suggest this 
discussion be relocated to Section 2.5. 

59. Reference Page 46, Section 2.42, Design, evaluate, and provide means for 
Gulfsturgeon to bypass migration restrictions within essential habitats: Major 
structural modifications of the ACF dams represent a substantial cost to the project and 
should be scrutinized for cost effective implementation, particularly with respect to 
improving habitats on other population locations in the vicinity such as the 
Choctawhntchee River. 

60. Rcfcrcnco Pngo 40, Soction 2.43, Opornte andlor modib duma to rostoro the 
banofits to hirrtorical flow pultornw and pmcoscradt of arodirnuntution: (a) MryorC E - G O  
siruciurai mo&iicaiions of the AZF dams represent a su'istmtid cost t o  t he  p r ~ j e c ta d  
shouid be scrutinized for cost e f f e c t  impiementatio~,parti~dmlyw+th respect t o  

Resaonse to Cotnmel~ts 

See response conirnent CE-4. 

See response comment CE-2. 

The spacing lias been corrected. 

See response c o m m e ~ t  CF-6. 

The sentence punctuation has been corrected. 

Currently, specific effects are unknown, it could be assumed that changes in 

operation and maintenance programs and schedules could occur. 


a) Private entity added to sentence as recommended. 

b) See response comment CE-4. 

c) The discussion pertaining to the fish hatchery has been moved to section 2.5. i 

as :ec=rnmended. 


A - - - -A  L . . r  . .I-- t, C\P n n n ~ i A ~ ~ ~ r lt h e  o ~ n ~ t i rdifferences among management 

units/populations (i.e., Choctawhatchee is genetically different from the 
L7&,r;G", " U L  rr'.," .u "1 IV..-...----

ITP--- ---- 0"' " - -

Apalachicola/Suwannee/Ochlockonee). 


a! See respqnse comment CE-59. 
b) It was decided that it would be unrealistic to provide specific impact 
assessment for each species under the Protected Species Element of the ACTIACF 
Environmental SOW. The study is developing models that describe pre- 
development physical habitat conditions. These models would be for comparison 
of proposed alternatives or scenarios for assessment of potential impacts to the 
species or species guilds. 



improving habitats on other population locations in the vicinity such as the 
Choctawhatchee River. (b) This paragraph continues to identify a need to review water 
releases to determine impact on the Gulf sturgeon. This task should be incorporated into 
the ongoing ACF/ACT review of water uses for aI1 project purposes before that study's 
results are finalized and an entirely new water use study would have to be performed for 
the G.df s t w g s ~ r .  

61. Reference Page 46, Section 2.4.4, Identify potential modifications to specific 
i i ~ , v i g i i 2 i ~ i i~ ~ G ; c c ~ s ,i~ i d f i h i i ~ e  i+hicL tiiicr i i v e r i i l u  Lihi t i i t~i i ~ p & ~ i ~  "1- uiudi& 
thermal o r  substrate characteristics of those habitats: (a) Major structural 

modifications of the ACF dams represent a substantial cost to the project and should be 

scrutinized for cost effective implementation, particularly with respect to improving 

habitats on other population locations in the vicinity such as the Choctawhatchee River. 

(b) Mobile District has unde~taken efforts to restore thermal refuge habitat at  several 

iocations on the upper reaches of the Apalachcola River. Several potential habitat 

restoration locations (cool water springs or sloughs) are being identified in concert with 


'NMFS, USFWS, FGFC under the cooperative agreement between COE and NMFS to 
Restore or Create Fishery Habitat. Efforts are to improve Gulf striped bass habitat, but 
also benefit the Gulf sturgeon, which apparently utilize the same or similar areas. 
Excavation within the mouth of the spring or slough is proposed in order to improve 
access to or restore previous depths and areal extent available to the fish. Such projects 
can be conducted by the COE under the current O&M program for the Federal navigation 
project when such activities are not disruptive to project operations, and there is no net 
increase in the project costs. In the event additional costs are involved, then separate 
authorization must be pursued and the project cost-shared with a non-Federal sponsor. 
(c) Third sentence - Capitalize the word "Federal" in "...essential habitats in federal 

project areas." 


62. Reference Page 47, Section 2.4.5, Restore the benefits of na tura l  riverine 

habitats: Top of the page - Capitalize the word "Federal" in "...during federal project 

review." 


63. Reference Page 47, Section 2.4.6, Seek resolution of conflict of purpose 
between federal and state authorized reservoirs, flood control, navigation, and 
hydropower projects and federal and state mandated restoration of fish 
populations: (a) Section title and first paragraph - Capitalize the words "Federal" in the 
section title nnd the first and second sentences in tb_e fixst psrirapaph, fh) Second 
paragraph - The COE should participate in the study on conflicting purposes between 
Federal ar.6 State authorized projects m d  Federa! acd State mandated restoration of fish 
populations. (c) Second paragraph, fourth sentence - Delete the second "and" located at 
the end of the sentence. 

64. Rofcrancc Pago 49, Section 2.5.3, novclop and. irnplomont n rcgulntory 

frnmoworlc to clirninato nccidcntnl nnd intcntionnl introductions of non- 

indigenous titoclr or  othor ~ tu rgoon  spucics: First pnrngrnph, lnst scntenco -

Capitalize the words "Federal" and "Section" in "...Inthe case of federal agencies ... 

...required under section 7..." 


Res~onse  to Comments 

a) See response comment CE-59. 

b) Comment noted, see "comments" under Implementat ion Schedule. 

c) See response comment CE-4. 


See respnnse cnamenc CE-4. 

a) See response comment CE-4. 

b) Comment noted, no specific agencies (except the lead agency) were ident~fied 

at this time because of the number of involved agencies. 

C) The sentence has been revised. 


See response comments CE-4 and CE-50. 



I 
 65. Reference Page 49, Section 3.1, Coordinate research and recovery actions: 

C E - 6 5  	 Response to Comments First sentence - Capitalize the ward "Federal". 

66. Reference Page 49, Section 3.2, Develop an effective communication program CE-65 See response comment CE-4. 

or network for obtaining and disseminating information on recovery actions and 

research results: First sentence - Capitalize the word "Federal". CE-66 See response comment CE-4. 


67. Reference Page 51, Section 4.4, Develop and implement a program to CE-67 See response comment CE-4. 

C E - 6  7 monitor population levels and habitat conditions of known populations in the 


management units as well as newly discovered, introduced, or expanding CE-68 a) Comtnen: no:ed. 

, populations: T h d  sentence - Capitalize the word "Federal". ioiriiii~iiiCE-4.
,,", ace i c q y ~ ~ i h t :  

68. Reference Page 64, Implementation Schedule: (a) General comment - Based on CE-69 The priorities have been revised. The COE technical advisors on the Recovery 
C E - 6 8 review and understanding of this section, the Corps' responsibility in accordance with the  Plan Team did not indicate the sources of funding between the Districis.

final recovery plan will be contingent upon the availability of funding. (b) Second 
paragraph, last sentence - Capitalize the word "Federal". 

CE-78 T:,~ CGE [--I--:-- adiii~6rj ;+€ Recoveij; Pkii  Teaiii did iiot provideLLIIIIILd: 

I 
 estimated costs, which in this case "undeterminable" is probably appropriate. 
69. Reference Pages 66 - 70, Table 3, Implementation Schedule for GulfSturgeon 

Recovery Actions: The Corps' participatio~~ 
is identified at $139,000 for priority 1 

C E - 6 9  	 , efforts and $85,000 in priority 2 effoorts in the five year Implementation Schedule. The CE-7! The address has bee11 corrected as provided. 


1 source of this funding needs to be iderztifIed, is it Mobile, Jz~~b~sonsnXe
cr  New Oi lems  

1 District? 


70. Reference Page 69, Table 2, Lmplementation Schedule for Gulf Sturgeon 
C E - 7  0 Recovery Actions, Task 2.4.3, Operate andtor modify dams to restore the benefits 1. A discussion of the MOU has been incorporated into the document as 

+ of historical flow patterns and processes of sedimentation: No estimated costs recommended.ch have been included. Estimated costs should be included since they will affect allch 
 , ns~,..lgatioz ~rcjects ,  

71. Reference Page 88, Appendix B, Gul l  Sturgeon Technical Review Mailing 

C E - 7  1 
 List: Correct the following address: 

Mr. Dennis Barnett 
U .S. Army Corps of Engineers 

South Atlantic Division 

Attn: CESAD-EP-PR 

Room 313,77 Forsyth ST, SW 

Atlanta, GA 30335-6801 


General Comments. 

1. Rccornmend inserting into the recovery plan reference to the spirit of cooperation and  

I 

1 . the Memorandum of Understanding (MOU) on Implementntion of the Endangered Species 

Act. This MOU was signcd on Soptcrnbcr 28, 1994, by 14 Podam! ngcncics nnd is 

designed t o  help nvoid ezbangereb species coifi7isk and increme efi'ecuveness of Federni 

recovery actlons for endangered species. The COE was ode the Federal agencies t o  sign 

this MOU, 



2. Several typographical errors, misspellings, etc. were noted throughout the draft 
Response to Co!nmentsrecovery ~ l a n  and we tried to make reference to most of them. 

2. All typographical and spelling errors have made In the document.3. Correct the inconsistency found throughout the  recovery plan in reference to 

capitalizing "Federal", "Rivers" and "Section". 


3. See :espo:ise comments CE-2, CE-4, and CE-50. 

I 4. We agree m t h  your agency that  very iittie is known about the iXe history and habitat 


4 . / requirements of this spec~es +. i i ~ ~ e d .and tha t  stumes should be undertaken a d o r  continued to A C o i i I ~ ~ i i t  
I deterrmne What actlonsipractlces wii actuaiiy aa in the recovery of the Guii sturgeon. 



UNITED STATES GOVERNMENT 

Resporlse to  Corn~nents 
DATE. DEC 0 7 1394-

REPLY TO Linda Finger, Recovery Biologist, Jacksonville, FL JX-1 The  margins have been corrected. ,,,,,,: 

S L I ~ E C T :  

To. 


jX-
 I 
1 

jX-2 

P 
m 
00 

Jx-i l 

Final Comments on Gulf Sturgeon Recovery Plan JX-2 

JX-3Lorna Patrick, Gulf Sturgeon Recovery Team Coordinator, Panama City, FL 

JX-4 

Mike Bentzien and myself reviewed the find review drafr you sent on Navember 14, 1994. 
Attached are the specific pages, marked in green ink, containing corrections to the recovery plan. 
Additiondly, we have soiiie geneid ioruieiits list& below ... 

The right margin appears to be too narrow throughout the text of the plan (appendices 1.
are fine). 

Some recovery tasks (eg. 2.4.4) are ended with a period while the great majority are not.2. 
W e  recommend that since most tasks are complete sentences they should contain a period. 

3. There seems to be an inordinate amount of priority one tasks for a threatened species. 

Generally, threatened species have none or very few priority one tasks identified because the $ 

species is nc: near extinction. (See attached priority one tasks list). We recommend an 

evd,!uationnf the existing prizrity one raks tc determize if eey y.i!y wz:ani ss.;ch designa:ion. 
 QI 

4. Task 4.1, designate and fund a Gulf sturgeon recovery coordinator, should be sG!.
reconsidered. Given the current downsizing of the FWS, funding a new coordinator just for the 
Gulf sturgeon seems unlikely. Given the multi-agency involvement in recovery plan development 
a continued, active recovery team would be a better alternative. 

Thank you for the opportunity to comment on this fine, comprehensive plan. 

&a, % 
Linda B. Finger 

Anachments (2) 

The format has been corrected. 

The  pr~or i ty  of rile tasks have been revised as  recommended. 

We have reconsidered the need for a Gulf sturgeon Recovery coordinaror. 
Because of the differences between the various sturgeon species and subspecies 
w e  continue to recommend a coordinator be designated for the Gulf sturgeon. 
However,  the position does not need to be full-time arld can be added to  the 
duties o f  an existing position. The document has been revised to reflect this 
reconsideration. 
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	PREFACE .
	The U.S. Fish and Wildlife Service (FWS) and National Marine Fisheries Service (NMFS) jointly listed the Gulf sturgeon as threatened under the authority of the Endangered Species Act of 1973, as amended (ESA:). 
	The FWS prepared a Report on the Conservation Status of the Gulf of Mexico Sturgeon Acipenser oxvrhinchus dew& in 1988 as a precursor to the listing process. The Gulf States Marine Fisheries Commission (GSMFC) began an initiative in late 1990 to draft a fishery management plan for the Gulf sturgeon. The drafting team (ad hoc subcommittee of the GSMFC Technical Coordinating Committee, Anadromous Fish Subcommittee), on October 1, 1991, in response 1.0 the listing, took action to draft a management/recovery pl
	The plan is intended to serve as a guide that delineates and schedules those actions believed necessary to restore the Gulf sturgeon as a viable self-sustaining element of its ecosystem. Some of !.he tasks described in the plan are ongoing by the FWS, GSMFC, NBS, arid the states of L~uisiana, Mississippi, Alabama, and Florida. The inclusion of these ongoing tasks represents an awareness of their importance, and offers support for their continuation. 13ecause of this ongoing research on the subspecies, the p
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	I. INTRODUCTION 
	NOMENCLATURE 
	The scientific name for Atlantic sturgeon is Acipenser o4yrinchus Mitchill. This species cojnsists of two geographically disjunct subspecies: the Gulf sturgeon, Acipenser oxy,m'nchus desotoi, which inhabits the Gulf of Mexico watersheds, and t11.e Atlantic coast subspe:cies, Acipenser oxyrinchus oxyrinchus. 
	Gilbert (1992) discovered that the species name of the Atlantic sturgeon has been "...misspelled for over one hundred years.. ." as oxyrhynchus rather than oxyrinchus. Consequ~ently, based on the rules of zoological nomenclature, oxyrinchus is useld throughout this plan. 
	Other colloquial names, in addition to Gulf sturgeon, are: Gulf of Mexico shllrgeon, Atlantic sturgeon, common shlrgeon and sea sturgeon. 
	TAXONOMY 
	Class: Osteichthyes Order: Acipenseriformes Family: Acipenseridae Genus: Acipenser Species: oxyrinchus Subspecies: desotoi 
	TyI)e Specimens 
	The holotype was collected from the mouth of Singing River (West Pascagoula River) in Mississippi Sound off Gautier, Mississippi and is housed in the U.S. Natiorilal Museunm of Natural History, Washington, DC. The paratype was collected with the holotype and is deposited in the Chicago Natural History Museum (Vladlykov 1955). 
	Current Taxonomic Treatment 
	The Gulf sturgeon is a member of the family Acipenseridae which inhabits the Atlantic, Gulf, Pacific and certain freshwaters of the United States (Ginsburg 1952). The familly includes five mernbers of the genus Acipenser, and three members of the genus Scaphirhynclrus. 
	Other sturgeon likely to be found in the same waters with Gulf sturgeon include the pallid sturgeon, Scaphirhynch~is albus, the shovelnose sturgeon, S. platorynchus, and Alabama sturgeon 
	S. ryuttkusi (Rafinesque 1820; Forbes and Richardson 1908; Williams and Cllemmer 199 1). Scaphirhynchus are freshwater sturgeon that are native to the Mississippi and Mobile River systems. They formerly occurred in the upper Rio Grande River in New Mexico, but have not been recorded since 187'4 (Lee et al., 1980). The fish allre characterized by a fl,ittened shovel- 
	S. ryuttkusi (Rafinesque 1820; Forbes and Richardson 1908; Williams and Cllemmer 199 1). Scaphirhynchus are freshwater sturgeon that are native to the Mississippi and Mobile River systems. They formerly occurred in the upper Rio Grande River in New Mexico, but have not been recorded since 187'4 (Lee et al., 1980). The fish allre characterized by a fl,ittened shovel- 
	shaped snout and are easily distinguished from Gulf sturgeon. Acipenser oxyrinchus desotoi is 

	the only amadrornous stuirgeon occzurring in the Gulf of Mexico. 
	Based on morphometrics, Woo1e.y (1985) concluded that A. o. desotoi is a valid subspecies. Bowen and Avise (1990) analyzed the genetic structure of Atlantic and Gulf sturgeon using mitochondria1 DNA (mtDbNA) restriction fragment length polymorphism analysis, and postulated that relatively recent genetic cont,act had occurred between the two regions because of several shared mtl>NA clones and clonal arrays. However, Ong et al. (manuscript submitted) used direct sequence analysis of the nltDNA controll region
	STATUS 
	The U.S. Fish and Wildlife Service (FWS) and National Marine Fisheries Service (NMFS) designated the Gulf sturgeon to be a threatened subspecies, pursuant to the Endangered Species Act of 1973, as arnended (ESA). The listing became official on September 30, 1991. As pad .of the listing, a special rule was promulgafed to allow taking of the subspecies for educationall purposes, scientific purposes, the enhancement of propagation or survival of the subspecies, zoological exhibition, and other conservation pur
	DESCRIPTION 
	Gulf sturgeon are anadromolus fish with a sub-cylindrical body imbedded with bony plates or scutes. The snout. is greatly extended andl bladelike with four fleshy barbels in front of the mouth, which is protractile on the lower surface o~f the head. The upper lobe of the tail is longer than the lower lobe (Figure 1). The subspecies is light brown tc dark brown in color and pale underneath (Vlady kov 1955; Vladykov and GreeNey 1963). 
	Characteristics cornmon to both subspecies, A. o. oxyrinchus and A. o. desotoi are: Scutes strongly developed in longitudinal rows; 7 to 13 (average 9.8) dorsal shields; 24 to 35 (average 28.7) lateral shields behind dorsal fin in pairs; elongated fulcrum at base of lower caudal lobe decidedly longer than base of anal fin; head elongate; snout longer than postorbital distance in individuals up to 95.0 cm (38.0 in), but shorter than postorbital distance in older specimens (Vladykov and Grceley 1963). 
	Figure 1: Gulf sturgeon Acipenser oxyrinchus desotoi (from Bigelow et al., 1963) 
	The most significant morphological characteristic to distinguish A. o. oxyn'nc*hus from A. o. de,sotoi is the length of the spleen. Wooley (1985) found A. o. desotoi specimens had a mean splleen length versus fork length measurement of 12.3 % (range 7.9 to 15.8%, SD 2.5, r = 0.:212). Alcipenser o. oxyrinchus specimens had a mean spleen length versus fork length (FL) measurement of 5.7 % (range 2.8 to 8.3 %, SD 1.8, r = 0.121) for a statistically signiilcant difference (IP <0.05) and miniimal overlap. He con
	POPULATION SIZE AND) DISlrRIBUTION 
	According to Woolley and (Jrateau (1985) Gulf sturgeon occurred in most major river systems frolm the Mississippi River to the Suwannee River, Florida and in marine wate1.s of the Central anti Eastern Gulf of Mexico south to Florida Bay (Figure 2). Comparison of historic information and current data indicates that Gulf sturgeon populations are reduced from historic levels (Barkuloo 1988). At present, Gulf sturgeon population estimates are unkn~own throughout its range; however, estimates have been completed
	-Extant Oct:u~rrences of Gulf Sturg,eon 
	Offshore 
	Offshore 
	A Gulf sturgeon was caught on hook and line in 1965 by Dianne Cox, a F;WS employee. The 45.7-cm (1 &in) Gulf sturgeon was caught in the Gulf of Mexico, 1.6 to 3.2 km (1 to 2 mi) east of (Galveston Island in 6.1 In (20 ft) of water (Reynolds 1993). 
	The incidental catch of Gulf sturgeon in the industrial bottomfish (petfood) fish€ry in the north- central Gulf of Mexico froim 1959 to 1963 was reported by Roithrnayr (1965), based on the doc;umentation of oine juvenile specimen. The bottomfish fishery worked an area between Point au Fer, Louisiana and Perdiido Baiy, Florida from shore to 55 m (180 ft). 
	GULF C)F MEXICO 
	Charlolfe Harbor 
	Florld. Bey 
	Figure 2: Range of the Gulf Sturgeon 
	Mermantau River Basin 
	Mermantau River: The Louisiana Department of Wildlife and Fisheries (1979) reported that an Atlantic sturgelon was caught b:y a Mr. :Hugh Mhire in an otter trawl while shrimping in thc Gulf off the mouth of the Bdermentau River, Cameron Parish. This specimen was probably ;,I Gulf sturgeon. 
	Mississippi River Basin 
	A photograph of a "sea" shlrgeon captured at tht: mouth of the Mississippi River was shown ill1 Fishes and Fishinn in Louisiana (1965). Reynolds (1993) reported that a sturgeon measuring 282 cm (11 1.0 in) and weighing 2:28.2 kg (503.0 lb) was caught at the mouth of the Mississippli River at Cow Horn Reef in September of 1936. 
	Mississippi River: A Gulf sturgeon was caught by a commercial fisherman in the auxiliary outflow cha~inel between river krn 500.3 (river mi 31 1 .O) of the Mississippi River and river hi 
	Mississippi River: A Gulf sturgeon was caught by a commercial fisherman in the auxiliary outflow cha~inel between river krn 500.3 (river mi 31 1 .O) of the Mississippi River and river hi 
	16.09 (river mi 10.0) of the Red River on March 28, 1994 (G. -Co~rstant, personal communication). 'The Gulf sturgeon weighed 28.8 kg (63.5 lb) and was 15 1.2 cm (59.5 in) len~gth and was caught in a 1.2 rn (4.0 ft) hoop net. 

	Lake Ponltcl~artraiin Basin 
	Lake Pontchartra~in/Lake Borgne/Rigolets: The Louisiana Department o~f Wildlife and Fisheries (LIDWF) collected twelve Gulf sturgeon weighing 0.22 to 9 kg (0.5 to 19.8 lb) April through June of 1993 (H. Rogillio, personal communication). During a study from January 1990 to March 119'93, LDbWF collected and tagged 19 Gulf sturgeon weighing 0.2S to 14.5 kg (0.6 to 
	32.0 lb) fronn Lake Pontchartrain., Lake Borgne, and the Rigolets (Rogillio 19911). Comrnc:rcial anti sport lfishermen incidentally caught 177 Gulf sturgeon measuring up to 220.0 cm (86.6 in) in length and weighing frolm 1.0 to 68.0 kg (2.2 to 149.9 lb) from Lake Po~~tchartrain 
	from October 1991 to Sleptember 1992 (Rogillio 1993). Reynolds (1993) reported that sturgeon measuring up to 220.0 cm (86.6 in) in length and weighing up to 117.3 kg (258.0 lb) were incidentally caught by shrimp trawlers, netters and recreational anglers from 11989 to 1993 in Lake Pontchartrain. A specimen weighing 53.6 kg (118 lbs) was caught by a hook-and-line fislherman in 1986 (Sentry News 1986). Davis et al. (1970) reported that sturgeon were collected from Lake Ponchartrain during an anadromous fish s
	Tclhefuncte River: Commercial gillnetters incidentally caught 15 Gulf shn~rgeon weighing from 1.0 to 18.0 kg (2.2 to 39.7 Ib) between February and March 1991 in the mouth of the river (H. Rogillio, personal communication). Davis et al. (1970) relported that Gulf stuxgeon were collected in trammel nets from the Tchefuncte River during an anadro~nous fish survey conducte:d from 1966 to 1969. 
	Tic:kfaw River: Davis et ;al. (1970) reported the collection of sturgeon in trammel nets from the Tickfaw River during an anadromous fish survey from 1966 t11:) 1969. 
	Tangipahoa River: Davis et al. (1970) reported that sturgeon were collected in trarnmel nets from th~e Tangipahoa River during an anadromous fish survey fiom 1966 to 1969. 
	Aniite River: Davis et al. (1970) reported catch of a sturgeon by a cornrnci:rcial fisherman from the Amite River. Identification of the fish was c:onfirmed by the fislheries biologists with the Louisiana Wild Life (sic) and Fisheries Commission who wen,: conducting an ana.dromous fish survey. 
	Pearll River: Esher and Bradshaw (1988) and Bradshaw (personal com~munication) gill netletl a Gulf sturgeon in May 1988 in the lower Pearl River. Sixty -three Gulf sturgeon ranging from juvenile to subadult size were col1ecti:d from river mile 20 of the Pearl River in 1985 (F. Petzold, personal communication). A 72.7 kg (160.3 Ib) female Gulf stuirgeon was caught just south of Jackson, Mississippi in 1984 by Mira~lida and Jackson (198'7). The FWS (donated a Gulf sturgeon caught by a commercial fisherman iin
	Pearll River: Esher and Bradshaw (1988) and Bradshaw (personal com~munication) gill netletl a Gulf sturgeon in May 1988 in the lower Pearl River. Sixty -three Gulf sturgeon ranging from juvenile to subadult size were col1ecti:d from river mile 20 of the Pearl River in 1985 (F. Petzold, personal communication). A 72.7 kg (160.3 Ib) female Gulf stuirgeon was caught just south of Jackson, Mississippi in 1984 by Mira~lida and Jackson (198'7). The FWS (donated a Gulf sturgeon caught by a commercial fisherman iin
	(MMNS 20206) in 1982 (C'. Knight, personal communication; W. McDeaman, personal communication). The MFDWFP rneasured and photographed a 119.0 kg (263.0 lb) Gulf sturgeon, 2.2 m (7.25 ft) in length taken by a commercial fisherman below the Ross Barnett Reservoir spillway in 1976 (W. NIcDearman, personal communication). McDearman and Stewart (personal cornrnunication) also note that in the Pearl River between Georgetown and Monticello, Mi~ssissippi, there is an area where 2 to 3 Gulf sturgeon are roui.inely r

	187.9 cm (74.0 in). 
	Middle Piearl River: Two Gulf sturgeon were collected in the Middle West Pearl River, St Tammy Parish, Louisiana, oine on March 1, 1995, and the other on March 2, 1995, by the U S. Army Corps of Engineers, Waterways Experiment Station (JNES). The Gulf sturgeon were collected in gill nets and the first sturgeon caught weighed 0.28 kg (0.62 lb) and measured 36.2 cm (14.3 in) in total length. The second Gulf sturgeon weighed 0.28 kg (0.62 lb) and measured 43 5 cm (17.1 in) in total length. Both fish were tagge
	Louisiana Deparlment of Wildlife and Fisheries personnel collected 77 Gulf sturgeon from the west Middle Pearl River in 1994 (H. Rogillio, personal cornrnunication). The fish ranged in length from 45.7 to 165.1 cm (18 to 65 in). The majority of tlhe fish (84 percent) ranged in length from 74.0 to 114.3 cm (29 to 45 in). The 1,DlWF also collected 141 Gulf sturgeon weighing 1.5 to 14.5 kg 
	(3.3 to 32 lb) in tlhe Middle and west Middle Pearl River from June 1992 through June 1993 (H. Rolgillio, personal communication). Two of those specimens were tagged with radio tags. The LDWF also collected 13 Gulf sturgeon weighing 
	0.27 to 4.3 kg (0.6 to 9.5 lb) in the Middle Pearl River (Drumhole) from April to May 1992 (Rogillio 19'93). Commerc:ial fishermen caught one Gulf sturgeon weighing 45.0 kg (99.2 It)) in the Middle Pearl River in February 1991. 
	Bogue Chitto: Three Gulf sturgeoln were also captured by LDWF in the Bogue Chitto River below the Bogue Chiltto sill in 1993. The Gulf sturgt:on weighed from 2.9 to 4.5 k;g (6.5 to 14.5 lb) (H. Rogillio, personal communication). 
	East Pearl River: Biologi~sts with the FWS gill netted a Gulf sturgeon from the Mikes River, a tributary to the East Pearl River during a fishery survey in the spring of 1992. The fish was 0.'7 m (2.3 ft) in length (P. Doul;las, personal communication). Davis et al. (1970) reported that one sturgeon was collected in a trammel net firo~n the East Pearl River on November 1, 1968 during an anadromous fish survey conducted from 1966 to 1969. 
	West Pearl River: Commercial fishermen caught five Gulf sturgeon weighing from 0.1 to 0.3 kg (0.22 to 0.66 Ib) in the West Pearl River In October 1990 
	(H. Rogillio, personal communication). 
	Mississippi Sound -
	Bradshaw (personal communicati~on) reported three tag returns from Gulf sturgeon that were incidentally caught by shrimpers working in Mississippi Sound during th(: fall of 1985. Bradshaw originally collected these Gulf sturgeon from river krn 32 (river mi :,lo) on the Pearl River earlier in 1985. He also noted finding three dead Gulf sturgeon iricidei~itally caught by gillnetters in the western part of the Sound and revived another Gulf sturgeon a gillnetter had caught "on" Horn Island in 1989. Five Gulf s
	(251.6 in). Near this same location J. Y. Christmas (personal communication) wported catching one Gulf sturgeon (GCRL #28) with a TL of 55.2 cm (21.7 in) while sampling with a shrimp trawl in March 1960. 
	Biloxi Bay 
	One Gulf sturgeon was incidentally caught in a shrimp trawl in Biloxi Bay off IMarsh Point on November 19, 1960 (GCRL, #337). The fish was 55.5 cm (22.0 in) TL. 
	Paricagoul;~ ]River Basin 
	Paicagoula 13ay: Shepard (person~al communication) caught two Gulf sturgeon ;st the mouth of Bayou Lahlotte during the winters of 1991 and 1992 while gillnetting for the J.1,. Scott Marine Education Center (GCRL). Reynolds (1993) reported cornnlercial fishermen collecting (Gulf sturgeon in and near the mouth of the Pascagoula River in the late 1980's aai early 1990's. Shepard (personal communication) reports catching nine Gulf sturgeon from the mouth of the West Pascagoula River while gillnetting from 1983 
	Pascagoula~ River: Murphy and Skaines (1994) reported col1e:ction of seven Gulf sturgeon in the lower three miles of the Pasc:agoula River from April to June 1993. Two were radio tagged and released. The fish ranged in length from 46.4 to 111.8 cm (18.3 to 44.0 in) a.nd from 0.8 to 
	10.4 kg (1.8 lto 22.9 lb) in weight. Miranda and Jackson (1987), collected a 78.2 cm (30.11 in) Gulf sturge:on in June 1987 during 30 net-nights from the river. Three Gulf sturgeon vvere examined firom the Pascagoula River as part of a parasite study conducted by GCRL. One was 
	,~~~c~asawnavrimer: Mlranaa ana JacKson (lYtc/) re~orted a catch of a 56.7 ke 
	examined in 1978, the second iln 1982 and the third in 1984 (N. Jordan, personal connm,unication). 
	Chickasawhay River: Mirarlda and Jackson (1987) reported a catch of a 56.7 kg 
	(125.0 Ib) Gulf sturgeon in 1085 from the Chickasawhay River, which is a tributary of the Pascagoula River. 
	Leaf River: Murphy and Skaines (1994) reported that one of two fish radio-tagged from the lower Pascagoula River in May 1993 was located twice in September of that year. The last dlocumented location of the fish was in the Leaf River three miles downstrearin from McLain, Mississippi approximately 123.8 km (77.0 mi) from its site of capture. 
	West Pascagoula River: TNO Gulf sturgeon from the West Pascagoula River werje examined in 1973 and 1979 as part of a parasite study conductled by GCRL (N. Jordan, personal communication). Iin December 16, 1964, a Gulf sturgeon (GCRL #4501) was collected by T.D. McIlwai~n in Big Lake off the West Pascagolilla River. The sturgeoin weighed 01.24 g (0.52 Ib) and was 45.6 cm (18.0 in) TL. Tht: water temperature was 13.9"C (57.0°F) with a salinity of 1.1 ppt. 
	Mobille River Basin 
	Mobille Bay: A live Gulf sturgeon was picked up on the shoreline of Bayou LaBatre by ,a fishiennan on March 8, 1993 (F. I'ara.uka, personal communication). 'fhe fish was 127 cm (510 in) long and weighed 12.5 kg (27.5 Ib). The fish was held for observation at the Dauphin Islan~d Sealab until a F7KS biologist measured, weighed, radio-tagged, andl collected genetic tissue samples and released it into Mobile Elay a day later. Efforts to locate the sturgeon again were unsuccessful. In July 1972 approx.i,nately o
	Mobile River: A Gulf sturgeon about 150 cm (59.1 in) long was sighted in the Mobile River near tlhe head of Mobile Bay on October 3, 1992 by an Alabama Department of Conservation and Natural Resources (ADCNR) Marine Resources Division employee. There is a mounteid specimen of a -juvenile Gulf sturgeon at the Roussos Restaurant in Mobile, Alabam,a 
	(J. Roussos, personal communication). The specimen is approximately 45.7 to 50.8 cm (18 to 20 in) TL and was collected in 198.5 or 1986. The specimen was caught in a shrimp trawl im the Mobile River, presumably at the north end of Mobile Bay. 
	Tensaw River: The ADCNR reported that a commercial fisherman incidentally caught a 180 cm ((70.9 in) Gulf sturgeon in the mouth of the Tensaw River in September 1991 
	(W. Tucker, personal communication). M. Mettee (personal communication) reporteld a 180 cm (70.9 in) Gulf stu,rgeon was incidentally netted ancl released in the Tensaw River in A,pril 1986 by a commercial fisherman. 
	B1ak;eley River: Cc~mmercial gillnetters incidentally caught Gulf sturgeon in the Blakely River during the fall1 from 1989 to 1991. 
	Tombigbee River: A specimen caught in June 1987 upstream of Coffeeville on the Tombigbee River was verified by an Alabama Geological Survey (AlGS) biologist as Aciplenser (M. Mettee, personal communication). In 1977 a Gulf sturgeon from the Tolmbigbee River was examined as part of a parasite study (N. Jordan, personal co~mnmunication). Incidental catches of Gulf sturgeon still occur anlnually from the Tombigbee River in the remaining riverine habitat below Coffeeville dam (J. Duffy, personal communication).
	Alabama River: Incidental catches of Gulf sturgeon still occur am~iually fronn the Alabama River in the remaining riverine habitat below Claiborne dam (J. Duffy, personal communication). 
	Pensacola. Bray Basin 
	Pensacola Elay: A 56.0 cm (22.0 in) TL Gulf sturgeon was collected in Pctnsacola Bay on January 20, 1978 (Collection NO. 103 19, Florida Department of Environmental Protec:tion, FPINR). 
	Escambia River: Two Gulf sturgeon were collected, tagged and released in the Escambia liiver about 1.6 knn (1 .O mi) downstream of highway 184 bridge im September 1994 Iby the FWS (F. Parauka, personal communicatio~~). The fish weighed 15.5 and 20.7 kg (34.0 and 45.51 lb). 1nc:idental catches of Gulf sturgeon have been reported for the Escambia River (G. Bass, personal conmunication). Recreational anglers reported that prior to 1980 they would see as mamy as 10 Gulf sturgeon jumping in the river but now it 
	Coinecuh River: Annual sightings are reported from tlhe Conecuh River in south central Ala~bama (J. Duffy , personal communication). 
	Blackwater River: Three Gulf sturgeon were collected in the Blackwater River during a Florida Game and Flresh Water Fish Commission (FGFC) striped bass netting project in March 1991. The fish weighed from 5.0 to 12.0 kg (1 1.0 to 26.5 lb) (FGFC, unpublished dlata). 
	Yellow Rkver: Eighteen Gulf sturgeon were collected, tagged and released in th~e Yellow River below Boiling Lalie in July 1993 by the FWS (F. Parauka, personal comrnunica~tion). The fish weighed frorn 5.8 to 63.6 k:g (12.7 to 140.0 lb). Gulf sturgeon were collectecl in the Yellow River during a 19611 to 1962 survey by FGFC (1964). Commercial landings were occasionally reported prior to the 1984 fishing prohibition (J. Barkuloo, personal comunication). 
	Choci.awhatchee Bay Basin 
	Santa Rosa Sound: The 1lJ.S. Environmental Protection Agency (EPA) reported a 23 kg (50 lb) 
	Gulf sturgeon washed up om the beach in Santa Rosa Sound near Navarre, Izlorida in 1988 (F. 
	Paraulka, personal communication). 
	Choct.awhatchee Bay: Fouir Gulf sturgeon were c:ollected by FDEP biologists on April 27, 19913 
	from llolly Bay at the eastern end of Ch~ct~awhatchee 
	from llolly Bay at the eastern end of Ch~ct~awhatchee 
	Bay. The sturgeon ranged in length from 

	41.2 to 81.9 cm (16.22 tlo :32.2 in). 
	Choctawhatchee River: Fifty adult and subadult Gulf sturgeon were collected, tagged ant1 released at the mouth of the Ch~octawhatchee River in April 1994 by the North Carolin,l Coope:rative Research Unit, North Carolina State University (NCSU) and the FWS (Potak et al. 1995) Twenty-filve of the fish were equipped with radio tags. The fish weighed from 2.5 to 
	72.7 kg (5.5 to 1160.3 It)) and ranged in length from 73.8 to 192.0 cm (29.1 to 75.6 in). Twenty-seven Gulf sturgeon were captured, tagged, and released in the Choctawhatchee River between Howell Bluff an~d Rocky Landing in 19'88, 1990, and 1991 by the FWS (FWS 1988, 1990, 1991b). The fish weighed from 4.5 to 52.3 kg (9.9 to 115.3 lb). In addition, a 0.13 kl: 
	(0.29 lb) specimen caught by an angler dovvnstream from Caryville, Florida1 in 1991 was tagged and released by the FWS (I'WS 1991b). 'Three Gulf sturgeon weighing from 17.0 to 26.0 kl: 
	(37.5 to 57.3 lb) were calllected in the upper Choctawhatchee River below its confluence with Pea River at Geneva, Alabaima in August I1991 by the FWS (FWS, unpublished data). Annual sightings are reported frcom the Choctawhatchee River in south central Alabama (J. Pluffy, personal communication). 
	Pea River: Three Gulf sturgeon 91.0 to 213.0 cm (35.8 to 83.9 in) in length wen: collected bly the AGS during March 1992 about 1.0 to 3.0 krn (0.62 to 1.86 mi) in tht: Pea River above its confluence with the Choctawhatchee River (M. Mettee, personal communication). ALnnual sightings are reported from the Pea River in south central Alabama (.J. Duffy, personal comunicaition). 
	Apalachicola, Ch~attahooclhee, Fllint River Basin 
	Apalachicola Bay: A 34 0 kg (74..8 lb) Gulf shirgeon was caught by a commercial fisherma11 in a shrimp trawl in Apalachicola Bay in November 1989 (F. Parauka, personal communication) The fish was take11 to the Apalachicola National Estuarine Reserve for observation and was later tagged and released at the point of capture by the FWS. A 34.5 kg (76.0 lb) Gulf sturgeon wa; captured, tagged and re1e:ased in ,Apalachicola Bay, south of Hwy 98 bridge in March 1988 Also, in March 1!>87, a 34.0 kg (74.6 lb) Gulf s
	Apalachicola River: The FWS Panama City, Florida Field Office has tnonitored the Apalachicola River Gulf sturgeon population since 1979. Three-hundred and filfty Gulf sturgeon were collccited below Jim Wood~vff Lock and Dam (JWLI)), tagged and recaptured from May through September, 1981 through 1993. The number of fish staying belo-1 the dam in the summer was estimated using a modified Schnabel method. Fish smaller than 45.0 cm (17.7 in) TIL were excluded because of sampling bias caused by net selectivity. 
	PL 145 cnrl(57.1 in) FL specimen was captured by FDEP (FSBC 640008) on October 28, 1970 in the rivlcr The FGFC (1964) collected Gulf sturgeon during their anadron~io~ls fish survey conducted firom 1954 to 1964. 
	A report of ithe U.!;. Comrr~issionon Fish and Fisheries (1902) indicated the Apalachicola River provided the largest and most economically important cornnlercial sturgeon fi,ijhery in Florida in 1901. Archie Carr (personal communication) noted that 32 families comme~cially fished for Gulf sturgeon in the mid-1940's. A commercial fishery continued until the late 1970's with only a few families. Sport fishing for Gulf sturgeon in the spring, and to a lesser extent in the fall, in some of the deeper holes in 
	Brotlhers River: Archie Clarr (1978 and personal conlrnunication) begam studying Gulf sturgeon in the Apalachicola River in 1975 and cauglht. only eight sturgeon in 23 days of set--netting in Brothers Creek. 
	Flint River: Swift et al. (1977) noted a report of a 209 kg (460.8 lb) specimerl from the Flint River near AJbany, Georgia befoire 1950, prior to the completion of JWLD in 1957. 
	Ochlockone~: River Basin 
	Ochlockor\ee River: Four Gulf sturgeon weighing from 2.0 to 4.0 kg (4.4 to 8.8 lb) were collected in the lower Ochlockonee River at the mouth of Womack Creek in June 1991 (F\YS/Panama City and National Biological Survey/Southea~stern Biological Service Center- Gai~nesville (IVBSISBSC-G), unpulblished data). Gulf sturgeon were cornmerciallly fished in the vicinity of Witchcock Lake in Wakulla County (Swift et al., 1977; Florida Outdoors 1959). The fish1 were shipped to the town of Apalachicola for processing
	landings comparable to the Apalachicola River fishery were noted in 1901 
	(U.S. Commission Ion Fish (and Fisheries 1902). However, rnost commercial fishing for Gulf sturgeon in the riveir ended iln the early 1970's (F. Parauka, personal communic:ation). 
	Suwvannee Rilver Basin 
	Suvvannee River: The Suwannee River appears to support the most viable Gulf sturgeon population among the coastal rivers of the Gulf of Mexico (Huff 1975). 'The Caribbean Con~servation Corporation (CCC) has captured, marked, anti released 1,670 spring migrating Gulf sturgec:)n at the river mouth since 1986. Based on the recapture of marked fish, the annual 
	Suvvannee River: The Suwannee River appears to support the most viable Gulf sturgeon population among the coastal rivers of the Gulf of Mexico (Huff 1975). 'The Caribbean Con~servation Corporation (CCC) has captured, marked, anti released 1,670 spring migrating Gulf sturgec:)n at the river mouth since 1986. Based on the recapture of marked fish, the annual 
	estimated population size ranged between 2,250 to 3,300 for Gulf sturgeon averaging about 18 kg (39.7 lb) (Carr and lia~go, unpublished data). An ongoing complerr~entary study by th~e NBSIIBSC-G (unpublishetl data) has captured, marked, and released about 1,500 subadults, mo:,,t of which were less than 15 kg (33.1 lb), throughout the river from March 1988 through Narclh 1992. This river supportled a limited commercial Gulf sturgeon fishery from 1899 (U.SI. Commission on Fish and Fisheries 1902) until 1984 w

	Tampa Bay Basin 
	CSIII 
	Tampla Bay: A commercial netter incidentally caught and released a Gulf sturgeon 56.4 

	(1.8 ft) in length, one mile west of Redington Beach near St. Petersburg in December 1992 (Reynolds 1993). Before this time, the most recent Gulf sturgeon catch reported from Tampa Bay was a 144 cm (56.7 in) FL female weighing 25.8 kg (56.9 lb), collected on December 11, 1987 near Pin~ellas Point (FDEP fish collection records, no collection number). Tampa Ba'y was the location of the firsl. recorded significant sturgeon fishery on the Gulf of Mexico coast, lasting only three years (U.S. Cornmissiori on Fish
	Charlotte Harbor Basin 
	Charlotte Harbor: A 3.0 kg (6.6 lb) Gulf sturgeon was captured by a comim~ercial mackerel net fisherman near the mouth of Charlotte Harbor on January 29, 1992 (R. biz-Carus, persona11 communication). The shirgeon w,as caught on a sand bar near Boca Grande Pass, 2.4 to 3.0 rn 
	(7.9 to 9.8 ft) in depth. While specific infomation was given for this fish, the fishermen relateti that tvvo or three sturgeor] of the same size were released alive from the same net set near Boc,a Grande Pass. Turo other specimens have been reported from Charlotte Harbor (University of FloridaIFlorida State Museum (UFIFSM) 35332; FSBC 18077), one of which is a 24.3 kg (53.rli lb) specimen now mounted1 at the Florida Marine Research Institute, FDlE:P, St. Petersburg, Florida. 
	BIOLOGICAL CIHARACYTERISTICS 
	--Habitat 
	Gulf sturgeon are: classified as anadromous, with immature and mature fish participating ill freshwater migrations (Huff 1975; Carr 1983; Wooley and Crateau 1985; S. Carr, unpublishetl data; Jl. Clugston, unpubliished data). Anecdotal information, gillnetting, and biotelemetry havl: shown, that subadults and <adiults spend eight to nine months each year in rivers and three to four of the coolest months in t:s~tuaries or Gulf waters. It appears that Gulf sturgeon less than twlo years old remain in riverine h
	Gulf sturgeon are: classified as anadromous, with immature and mature fish participating ill freshwater migrations (Huff 1975; Carr 1983; Wooley and Crateau 1985; S. Carr, unpublishetl data; Jl. Clugston, unpubliished data). Anecdotal information, gillnetting, and biotelemetry havl: shown, that subadults and <adiults spend eight to nine months each year in rivers and three to four of the coolest months in t:s~tuaries or Gulf waters. It appears that Gulf sturgeon less than twlo years old remain in riverine h
	sturgeon In the Suwannee River spend summer months near the mouths of springs and cool- water rivers (Foster 1993; S. Carr, unpublished data). The substrate of much of the Suwamee Kiver is sand and limerock:, especially in those areas near springs and spring iluns. 

	Wooley andl Crateau (1985) reported that Gulf sturgeon in the Apalachicola River utilized the area irnmc.:diately tiownstream from JWLD from May through September. Tile area occupied colnsisted of the tailrace arid spilllway basin of JWLD and a large scour hole below the lock. During high flow periods in the late spring when water was passing through opten water control gates at JWLD, Gulf sturgeon would congregate in the turbulent flow, ofterl~ suspended just below the water surface. During the summer, Gul
	The U.S. 141myCorps of Engineers (COE) conducted surveys in this area in November 1991 and October 1992, to characterize flows associated with a strong cross currlent at the lock approach. In November 1991, velocities were measured at a, depth 0.06 and 01.24 m (0.2 and 0.ZI ft) of the: water column, with velocities ranging from 0.19 to 0.67 m/s (0.1151 to 2.19 ft/s) during nomnal powerhouse generation (two turbines on line with trash gate oper~~). The follow- up survey in October 1992 included an additional
	The Brothers River, a tributary entering the lower Apalachicola River at river km 19.3 (river mi 12.0) appears to be a staging area for Gulf sturgeon leaving the river (Odenkirk 1989). 'This was a favorite location for commercial Gulf sturgeon netting iin past years (J. Fii~,:ht:ra, personal conmunication). The Brothers River is a sluggish river with deep holes, swampy banks, and a sand and rock bottom. Wcloley and Crateau (1985) characttxized the habitat as having a mean depth of 1 I .O m (36.1 ft), water 
	Swift et al. (1977) reported that local fishermen believed that Gulf sturgeon spavvnkng occuirred in June in the deeper holes and "lakes" along the rivers. Swift also reported thal Gulf sturgeon 
	Swift et al. (1977) reported that local fishermen believed that Gulf sturgeon spavvnkng occuirred in June in the deeper holes and "lakes" along the rivers. Swift also reported thal Gulf sturgeon 
	were caught by sport fisherman from deep holes in the Apalachicola River below Jim Woodrulf 

	Dam (during the spring and fall in the late 1950's to the late 1960's. 
	The FVES reporte:d the riivt:r condlitions during collection of two Gulf stuirgeon from the wea;t 
	Middle Pearl River on March 1, 1995. The conditions for at the surface and in 7.62 m (25 ft.) 
	of wa.ter were: t'empera1:ure of 15.3 OC (59.6 OF) and 15.3 "C (59.5 OF); conductivity of 643 
	pmho'slcm; dissolved oxygen of 9.09 and 8.80 imgll; pH of 6.64 and 6.57; and turbidity at th'~;: 
	surface of 32 NTU (M. Chan, personal communication). 
	Bradslhaw (personal cornrtlunication) noted that 62 of 63 of the Gulf sturgeon collected from th~,: 
	East Pearl River at river krn 32.2 (river mi 20) in 1985 were from one location, a deep, 12.:,! 
	m (40 ft) hole. He also reported that another Gulf sturgeon was captured at the same locatio~l 
	in 1988. 
	Swift et al. (1977) noted Ihat young Gulf sturgeon were reportedly captured in shrimp trawls ill1 Apalachicola Bay. Muddy, soft bottom silbstrates, the dominant habitat o~f the Bay, compris~~: about 78% of the open water zone (Livingston 1984). Wooley and Crateau (1985) reported om: Gulf sturgeon was captured 3.2 km (2.0 mi) from the mouth of Apalachicola River in the Ba:y in approximately :2 m (6.6 ft) depth over a rnud substrate. Several Gulf sturgeon were collecteci from Gulf waters adjacent to Apalachic
	Migration and Movement, 
	The movements of Gulf sturgeon in the Apalachicola, Suwannee, Pearl, and Choctawhatchec: rivers have been and are tlleing monitored by ultrasonic and radio telemetry and by conventional fish sampling gear (Foster 1993; Carr 1983; Wooley and Crateau 1985; Odenkirk 1989; Rogillio 
	1993; Clugston et al., in press; Potak et al. 1995; S. Carr, unpublished data; Odenkirk et al. , unpublished manuscript; F. Parauka, personal communication; H. IRogillio, personal communication). In general, subadult and adult Gulf sturgeon began to migrate into rivers froni the Gulf of Mexico as river temperatures increased to about 16 to 23°C (60.8 to 75.0°F). The!{ continued to immigrate thrlough early May, bul most arrive when temperatures reach 21°C. Gulf sturgeon have been c~ollected as far upstream a
	Wooley aindl Crateau (1985) reported that of 99 Gulf sturgeon tagged below JWI,D, Apalachicola River, 6 were incidentally captured by shrimp trawlers during the fall season1 in Apalachicola Bay and the adjacent Gulf of Mexico. Bradshaw (personal communication) notes three Gulf sturgeon Ile collected and tagged in 1985 from the East Pearl River at river k~ln 32.2 (river mi 20) that vrlelre incidentally caught by shrimpers in Mississippi Sound in the fall c~f that year. One Gulf sturgeon, a 53.0 cm (2n.9 in) 
	Si~badult and adult Gulf sturgeon in the Suwannee and Apalachicola Rivers generally began downstreim~ migration in late September and October. Wooley and Crateau (1985) found that th~e Gulf sturgeon at the JWLD began their downstream migration in late fall when the temperature dropped to 23°C (73.4"F). Most return to the estuary or the Gulf of Mexico by mid-November to early December. In the Suwannee River, young Gulf sturgeon fiom about 0.3 tcl 2.5 kg (0.7 to 5.5 lb) remained at the river mouth during the 
	Radio te11t:metry studies on the Choctawhatchee River conducted by NCSU ill1 the summer of 1994, found that 25 tagged Gulf sturgeon did not distribute themselves unifomlly lthroughaut the river and did not occupy the deepest or coolest water available (Potak et al. 1995). Most fish were concentratedl in relatively shallow straight stretches of the river. Of the 25 fish, 23 remained within two primary summer holding areas in the middle to lower river. They were found outside the main channel, where water vel
	Tagging ;anld radio telemetry studies conducted by the LDWF during 1993 and 1994 showed subadult and adult Gulf sturgeon frequented or moved between specific areas from May through September. The nnost southern site is known as the Drum lt-lole on the west Mitddle Pearl River to1 the upper and lower Fridays Ditch on the west Middle Pearl River. Te1eml:try data showed movemend of fish lbetween Fridays Ditch to the West Pearl Iii~ver at Powerline and Yellow Like. M[ovemerkt Iwas also observed from Gulf sturge
	'Three sonic-tagged Gulf sturgeon were tracked into saline water and monitoretl in Apalachicola Bay for one to four hours in late October 1987. In Nov~ember 1989, a Gllllf sturgeon was rn~onitored in Apalachicola Bay for 72 hours and tracked for 30.0 km (18.6 )mi) (FWS 1988, 1889). Four Gulf sturgeon were similarly tracked in late October 1991 outside the Suwarmee River and remained for about a week in water depths of 3 0 m (9.8 ft) and 5.0 krn (3.1 mi) offshore im an are<a of mud bottom (Carr, unpublished 
	Gulf sturgeon tagging stllidies in the Apalachicola and Suwannee rivers demonstrate the high probalbility of recapture is1 the same river in which the fish were tagged. Between 1986 to 1992, appro.rtimately 3,'750 Gulf sturgeon were tagged in the Suwannee River, and of nearly 700 recaptures, all but two wt:rc: recovered in the Suwannee River. Those two recaptures occurreci in the Apalachicola River and offshore near Tarpon Springs, Florida. From 1981 to 1093, ,;I total (of 350 Gulf sturgt::oin were tagged i
	Small Gulf sturgeon were noted to move southward along the western Florida coast to F1orid;i Bay during the winters of 1957, 1959, and 1962 (D. Robins in personal1 communication to Wooley and Crateau 1985). Several sturgeon, estimated at 60 cm (23.6 in) FL, were also collected in fish traps in Glovernment Cut, Miami, Florida during the winters of 1957, 1959, anci 1962 (ID.Robins, personal c:ommunication) . Vladykov examined one of the specimens internally and determined it to be A. o. desotoi. These occurre
	Stock!,--
	Stabile et al. (unpublished manuscript) used RF1,P analysis of mitochondria1 DNA (mtDNA) of Gulf sturgeon collected fjrom six geographically disjunct drainages along the Gulf of Mexico. The river systems included the Suwannee, Apalachicola, Ochlockonee, Blackwater, and Choctawhatchee rivers in Florida and the Pearl River in Louisiana/Mississippi. Their preliminary data analysis indicates that there are significant differences anlong Gulf sturgeoi~l stocks. They found the most notable difference existed betw
	Stabile et al. (unpublish1::d manuscript) also indicated population-level polymorphisms usin:; direct sequence analysis iin sturgeon from the Gulf coast rivers. They found that Gulf sturgeon analyzed from the Pearl River exhibited haplotypes that were different from all other Gulf coast samplles. Polymorphisms at other sites indicated possibly useful markers for discriminatin!; sturgeon from the Choct,;lwhatchee and Yellow rivers. No significant differences of mtDN1"i haplotypes were found an~loing Gulf stu
	--Food Habit;! 
	In the Suwamee River, stontachs of Gulf sturgeon 38 to 188 cm (15.0 to 74.0 ~XI) 
	FL caught in conlmercial gill nets 10.0 m (32.8 ft), 24.5 cm (9.4 in) stretch fished in the lower river in F~st Pass contained digested aquatic plant material interspersed with crab hard parts (probably blue crab, Callinelctes sapidus). The relative abundance of crab parts was greater in stomachs of migrants entering the river in spring and usually absent from those exiting in fall1 (Huff 1975). Garnmaride:an amphipods were primarily found in smaller schooled Gulf sturgc,:on < 82.0 cm 
	(32.3 in) caught with trammel nets in shallow water 1.0 to 2.0 m (3.3 to 6 6 ft) iin depth over a sand bank; at the river's mouth (Alligator Pass). These prey species are associ;ilte~d with sandy substrates. Other food items included isopods (Cyathura burbanki), midge larvae, mud shrimp (Callianassi~dae), one eel (Moringua sp.), and unidentifiable animal or vegetablt: matter. I-Iuff concluded 1hat these small Gulf sturgeon occupied a different habitat than largeit. Gulf sturgeon harvested iiri the gill net 
	Mason and C:lugston (1993) studied the food habits of Gulf sturgeon on the S~uwannee River from 1988 to 1990. In the spring, immigrating subadult and adult Gulf sturgeon collected from the river tnouth contained gammarid, haustoriid, and other amphipods, 1,olychaete and oligochaete annelids, lancelets, and brachiopods. However, once in fresh water, these Gulf sturgeon did not eat as evidenced by the presence of only a greenish-tinged mucus in their guts during June: through October. Stephen Carr (unpublishe
	Growth 
	Huff (1975) used cross sections of pectoral fin rays to estimate the age of 6311 Gulf sturgeon collected firoim the Suwannee River. Because back calculation using fin ray sc.:ctions was not possible, mleiin fork lengths for fish ages 1 through 17 were calculated (Figure 3). Mean fork length at age 1 was approximately 35.0 cm (13.8 in) and increased to approxisr~ately 145.0 cm 
	(57.1 in) at age 17. 
	Figure 3: Length-range diagram and regression line, .Gulf sturgeon age groups 1 to 17, from 1972 to 1973 (Huff 1975) .
	Cross sections of pectoral1 fin rays were also used to estimate the age of 76 Gulf sturge011 collecled from the Apalachicola River, Florida from 1982 to 1990 (Jenkins, unpublishetl manuscript). Fish ranged fiom 2 to 28 years old with lengths and weights ranging from 47.0 to 227.0 cm (18.5 to 89.4 in) and 0.2 to 90.7 kg (0.4 to 200.0 lb). Fin rays from four fisll exhibited possible spawning belts. Average growth was 24.0 cm (9.4 in) per year for fish two to five years old, and 8.0 cm (3.1 in) per year to the
	Carr (1983) found that om the average, marked Gulf sturgeon from the Suwannee River gained 30% of body weight in one yeas. He also noted that little or no growth was seen when recapture occurreci during tlie same season and a little weight was lost by some. Wooley ancll Crateau (1985) noted that Gulf sturgeon 88.0 to 1 14.0 cm (3 1.5 to 44.9 in) FL tagged in early summer in the Apalachicola River below JWLD and subsequently recaptured in the same areal in July and Septernber exhibited weight losses of 4 % t
	10.2 kg (9.5 to 2;!.5 lb). 'These growth rates are considered normal for young Gulf sturgeon. 
	The recaplnire of 229 marked fish provided an opportunity lo calculate seasonall growth rates of Gulf sturgleon in the Suwannee River (Clugston et al. 1995). It appears that Gillf sturgeon gain weight onlly during the winter and spring while in marine or estuarine waters and lose weight during the eight to nine month period while in fresh water. In general, Gulf shiirgeon weighing between 7.0 kg (15.4 lb) acd 27.0 kg (59.5 lb) grew about 11 1.0 cm (4.3 in) allid gained 2.0 to 
	3.0 kg (4.4 to 6.6 lb) per year. In nearly all cases, however, fish that wlere marked and recaptured during the same summer lost weight. Those recaptures that spanned the three or four months that most fish were in the Gulf of Mexico increased in weight. Likewise:, the young fish collected at the mouth of the river during the winter and spring and recaptured during the same period increased in weight. Lengths and weights were monitored for two Gulf sturgeon hatched and rearedl for 17 months under laboratory
	1.9 kg (4.2 lb) and 1.4 kg (3.1 lb). After 17 months they grew to 84.6 ciln (33.3 in) and 
	78.7 cm (3 1.0 in) and to 3.1 kg (6.7 lb) and 2.7 kg (6.0 lb)~. These two fish received special treatment, and their growth in the laboratory may not represent growth of wild fish. Neverthel(i:ss, the data represent the first measured growth of young Gulf sturgleon and provide insight into the species' growth potential. 
	Timing, l(11cation and habitat requirements for Gulf sturgeon spawning are not ulell documented. Miost subadult and adult Gulf sturgeon ascend coastal rivers firom the Gulf of M~exico from mid- February Ihhlcough April when some adults are sexually mature and in ripe coildition. Studies conducted oin the Apalachicola River resulted in the only known collection sf wild Gulf sturgeon larvae. Two larvae were collected at river km 168 (river ]mi 104.2); one 011 May 11, 1977 (UTooley e:t al., 1982) and one on Ma
	Huff (1975) spent considerable time using anchored plankton nets to collect Gulf sturgeon eggs and larvae in the Suwannee River but was unsuccessful. However, two Gulf sturgeon eggs were collected in the river on April 22, 1993 (Marchant and Shutters, unpublished manuscript). The eggs were: collected in water depths of 5.5 m and 7.3 rn (18.0 ft and 24.10 ft) and water temperature 18.3"C (65.0°F) at river km 215 (river mi 134.2), just dov~rnstream of the confluence of the Alapaha River. Additional eggs were 
	Huff (1975) spent considerable time using anchored plankton nets to collect Gulf sturgeon eggs and larvae in the Suwannee River but was unsuccessful. However, two Gulf sturgeon eggs were collected in the river on April 22, 1993 (Marchant and Shutters, unpublished manuscript). The eggs were: collected in water depths of 5.5 m and 7.3 rn (18.0 ft and 24.10 ft) and water temperature 18.3"C (65.0°F) at river km 215 (river mi 134.2), just dov~rnstream of the confluence of the Alapaha River. Additional eggs were 
	using plankton nets, small-mesh trap nets, trawls and gill nets, and electrofish~ing equipment. The smallest Gulf sturgeon collected was a 30.6 cm (12.0 in) specimen weighing 85.0 g (0.' lb) i~t river krn 215.0 (river mi 133.6) on December 3, 1991 (Clugston et al. 1995). 

	Stephen Carr and F. Tatr~nan (unpublished data) found that 15 ultrasonic-tagged gravid females were associated with spri~ngs between river kms 32.0 and 145.0 (river mi 119.9 and 90.1) nn the Suwannee River. The bottom habitats surrounding the springs consist mainly of rock. Their consistent association with these springs has led to Carr's speculation that spawning occurs i~n these areas. 
	Remnant reproductive populations may still occur in many small and large rivers draining into the Gulf where (Gulf sturgeon have historically ranged. Infrequent anecdotal reports anld incidental captures of small Gulf sturgeor1 indicate that reproduction is occurring in tributary rivers. Small Gulf sturgeon are closely associated with the river basin where they were spawne~d (river--specific affinity). 'This has been demonstrated in the Suwannee River and Apalachico1,i RiverfBay distributaries, by the occur
	Spawning Age 
	Huff (1975) found that sexually mature females ranged in age from 8 to 1'7 years and sexually maturt: males frorn 7 to 21 years in the Suwannee River. The youngest rrple female specime~i and thle oldest immature fiemale were age 12. The youngest ripe male specirrlen was 9 years oltl and the oldest immature ]male was age 10. Jenkins (unpublished manuscript) estimated a ripc: male captured from the Sluwannee River in 1990 to be six to seven years old. 
	Fecundity 
	Chapman et al. (1993) reported that three mature Gulf sturgeon had 458,080, 274,680, and 475,000 eggs and were ~estirnatetl to have an average fecundity of 20,652 eggslkg (9,360 eggsllb). Smith et al. (1980) estimated that Atlantic sturgeon weighing 50.0 and 100.0 kg 
	(110.2 and 220.5 lb) would yield over 400,000 and 1,000,000 eggs, respectively. 
	Gulf sturgeon eggs are derinersal and adhesive (Vladykov 1963; Huff 19'75 ; E'arauka et al., 1991 , Chapman et al., 1993). Th~e eggs are globular and vary in color from gray to brown to black Smith let al. (1980) reported that Atlantic sturgeon eggs ranged in size from 2.5 to 3.0 rnrn (0.10 to 0.1:! in) in diameter. Parauka et al., (1991) found that eggs from Gulf sturgeon averagecll 
	2.10 and 2.20 mlrl (0.08 lo 0.09 in) in diameter. 
	Reproduction in H[atcherie:s 
	Hormone-induced ovulation and spawning of Gulf sturgeon was accomplished in 1989 at a1 portable hatchery located on the Suwannee River and at the Welaka National Fish Hatchery ir11 
	Hormone-induced ovulation and spawning of Gulf sturgeon was accomplished in 1989 at a1 portable hatchery located on the Suwannee River and at the Welaka National Fish Hatchery ir11 
	Florida (Parauka et al., 1991). The project was a joint effort involving the FWS, CCC, and IJ~iiversitqr of California, Davis. The initial spawning produced 5,000 fry for ll'isflery research. In 1990, 1991, and 1992, the University of Florida, the FWS, and CCC aglai11 successfully induced spawning and produced about 60,000 fry for fish culture programs. Hatching time for the artificially spawned Gulf sturgeon eggs ranged from 85.5 hr at 18.4"C (65 1 OF) to 54.4 hr at about 23 .O0C (73.4"F) (Figure 4) (Parau

	15.6 to 17.2"C (60.1 to 63.0°F) and 19.5 to 21.0°C (67.1 to 69.g°F), eggs hatched in 95 and 65 to 70 hlr, respectively (FWS 1991 b). Chapman et al. (1993) reported that artiificially spawned Gulf sturgeon eggs incubated at 20°C (68°F) hatched in 3.5 days. Hatching t~~rne
	for Atlantic sturgeon eggs has been reported to be 94 hr at 20.0°C (68.0c'F) (Dean 1893), 112 1 to 140 hr at 
	16.0 to 19 0°C (60.8 to 66.2"F) (Smith et al., 1980) and 168 hr at 17.8"C (64.0°F) (Vladykov anti Greele y 1963). One-hour-old Gulf sturgeon larvae, hatched under artifici, 11 conditions on the Suwannee River in 1989, ranged in length from 0.66 to 0.71 cm (0.26 to 0.28 in) with a mean length of 0.69 cm (0 27 in) (Parauka et al., 1991). Hatching success ranged from 5 to 10%. 
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	Figure 4: Gulf sturgeon egg incubation periods .at different mean water temperature (F. Parauka et al., 1991 ; FWS 1991 b). .
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	Varl Den Avyle (1984) noted there was little written regarding competitors a1'1d predators of sturgeon. ]He pointed out that many fish species live in the same waters as sturgeon and that 
	Varl Den Avyle (1984) noted there was little written regarding competitors a1'1d predators of sturgeon. ]He pointed out that many fish species live in the same waters as sturgeon and that 
	there is the possibility for competition with other bottom dwelling species. In fresh water, benthic feeders could co~mpete with young sturgeon or feed directly om eggs and larvae, Competition with Gulf sturgeon for food or space in the marine environment is unknown. Scot11 and Crossman (1973) speculated that the sturgeon's "size and protective plates protect it fron11 most predaceous fishes antd its habitat and secretiveness from other predators." 

	Parasites and Disease 
	Fish li~ce Argulus .rtizostetlzi, an ectoparasitic copepod, have occasionally been observed on th€ opercula and gill f [laments and in the gut of Gulf sturgeon collected in fresh and estuarine water. The numbers noted were not significant (Mason and Clugston 1993; F. Parauka, personall communication). Endoparasites, such as nematodes, trematodes, and leeches were noted in the guts of Gulf sturgeon (Mason and Clugston 1993). Five species of helminth parasites and one parasitic arthropotl have been identified
	The shovelnose sturgeon serves as host for glochidia of three mussel species. Rates of glochidiall infestation on fish gills are typically low, but thought not to be detrimental to the host (R.S Butler, personal communi~cation). Huff (1975) reported tumor-like growths on several Guljl' sturgeon ovaries from the Suwannee River. Macroscopic tumors were found from 7.5 % of gill- netted females in Fall 197'2, 3.5 % of females in Spring 1973, and 4.6% of fernales in Fall 1973 Examination of this mate,rial reveal
	FACTORS CONTRIBUTING TO THE DECLINE AND IMPEDIMENTS 'TO RECCIVERY 
	Many members of the famtily Acipenseridae, including Gulf sturgeon, virtually disappearetl throughout their ranges at the turn of the 20th century. Their decline was likely caused by over- exploitation and exacerbated by damming of rivers and other forms of' habitat destruction ant1 water quality dett:rioration, among other factors (Birstein 1993; Huff' 1975; Barlcul~oo 1988; McDowall 1988; Smith ancl Clugston, unpublished manuscript). 
	The Gulf sturgeon was heavily fished because of the high value of its eggs iised to produce caviar and its flesh for smoking (Carr 1983; J. Barkuloo, personal communica~tion). Sturgeon also provitlled isinglass, a semi-transparent gelatin prepared firom the swim bladder and used in jellies, wil:ie and beer clarification, special cements, and glues. Directed conlrnercial fish~ng calltributeti to the depletion of sturgeon populations. Aperiotlic commercial landing statistics are available from 1887 to 1985 fo
	Recreational and subsistence fishing may have contributed to population declil~es. A "snatch-hook" recreational fishery was popular on the Apalachicola River, Florida, during the late 1950's to 1960's (Burgess 1963; Swift et al., 1977) and continued until 1984 when the State of Florida enacted protective measures. 
	-Incidental .Catch 
	Incidental catch of Gulf sturgeon in other fisheries has been documented (Woc~ley and Crateau 1985; D. Ihlowbray,personal communication; H . Rogillio, personal communica~tion) . Incidental calptures by commercial shrimpers and gill net fishermen in Apalachicola Bay were noted by Wooley aind Crateau (1985) and reported by Swift et al. (1977). Such catches have also occurred in Mobile Bay, Tampa Bay, and Charlotte: Harbor (J. Rol~lssos, personal communic;ation; FDEP, unpublished data). The FWS caught a small 
	Gulf sturgeon have been reported in blue crab traps in the Suwamee River estualy (1:. T'atrnan, personal communic:ation). The incidental catch of Gulf sturgeon in the industrial bottomfish (petfood) fishery in the north-central Gulf of Mexico from 1959 to 1963 was reporteld by Roithmayr (1965). The bottomfish fishery worked an area between Point au Fel-, Louisiana and Perdido Bay, Flori~da from shore to water depths of about 55 m (180 ft). Hastings (1983) and Moser and Ross (1993) report capture and disrupt
	The LDWF records indicate 177 Gulf sturgeon were incidentally captured ,and reported by calmmercial fishermen in southeastern Louisiana (during 1992 (H. Rogillio, personal communic.ation). Forty-four of these Gulf sturgeon were delivered to the I,DVIrF field office or held until LDWF employees could secure them. Specimens were generally held in captivity for 
	to 7 days by the fishermen. These sturgeon were then measured, weiglhed, tagged and 
	released by departmental personnel. Seventy-six Gulf sturgeon were captured in trawls, 10 in wing nets, and 91 in gill nets. A mortality of less than 1 % was noted. This percentage is basc,:d on 177 Gulf sturgeon incidentally captured by commercial fishermen and 51 Gulf sturgeon captured by LD\VF personnel during a Gulf sturgeon status survey. 
	Bradshaw (personal corn~munication) reported three tag returns from Gulf sturgeon he col1ectt:d in early 1985 which were incidentally caught by shrimpers in Mississippi Sound during the fill11 of that year. He also noted finding three dead Gulf sturgeon incidentally caught by gillnetters in the western part of thti: Sound and revived another Gulf sturgeon a gillnetter had caught "OIL" Horn Island in 1'989. 
	Entra inrnent of Acipensc~r guldenstadti and A. stellatus larvae during dredging operations h; 1s 
	been assessed by Veshchev (1982) in the lower Volga River, Russia. He concluded th,;it 
	hydraulic dredging operations caused significant mortality of sturgeon larvae in the Caspia,n 
	basin. 
	Hastings (1983) reported anecdotal accounts of adult sturgeon being expelled from dredge spolil 
	pipes while conducting a study on shortnose sturgeon on the Atlantic coast. Whether the "adult 
	sturgt:onH was an Atlantilc or shortnose sturgeon was not indicated in the report. 
	Habitat Reduction and Dle~radation 
	Gulf sturgeon have evolved within Gulf coast drainages that exhibit seasonal patterns of high anld 
	low flows, temperature regimes, sedimentation, and other physical factors. Provision of these essential life requiremenl:~ are part of and dependent on a fully functioning ecosystem. 
	Dams have limited sturg1::on access to migration routes and historic spawning areas (Boschung 
	1976; Murawski and Pacheco 1977; Wooley and Crateau 1985; McI>owall 1988) (Table 1)1. While sturgeon are able lo pass some water control structures, low-head dams, or sills during high water, these structures can create barriers that preclude normal migration. An example of compllete migration restriction occurred in the St. Andrew Bay system, Bay County, Florida. A newspaper account frorn 1895 reports sturgeon were caught at the head of North Ba!y in upper St. Andrew Bay ~[Womack 1991) The account notes th
	Another example of complete restriction to Gulf sturgeon migration is the JWLID on tbi: Apalachicola River. Swifit et al. (1977) noted a report of a Gulf sturgeon from the Flint River near Albany, Georgia prior to 1950. Huff (1975) noted Gulf sturgeon migrated 322 krn 
	Table 1: E:,camples of reduction in available river habitat due to dam, water co:ntrol 
	structure, or sill construction. 
	.-
	IRi~verIWatershed 
	.-
	St. Andrew Bay Drainage 
	Bear Creek, Lower Econfina Creek, .upper North Way (now known as Deer Point Lake).
	.-
	Apak~chicola,Chattahoochee, Flint River Basin 
	(to the fall line) 
	.-
	Mobile Bay Drainage Basin 
	Alabama River 
	Tombigbee River 
	.-
	Pearl River 
	Duriirig low water conditions 
	.-
	IBogue Chitto River 
	(during low water conditions) 
	.-
	Amite River 
	.-.-
	.-.-

	Total River Length 
	I1 km 
	(6.8 mi) 
	790 km .(491 mi) .
	1691 km (1051 mi) 
	988 km 
	(614 mi) 
	772 km 
	(480 mi) 
	217 km 
	(135 mi) 
	274 km 
	(170 mi) 
	(200 mi) upstream in the Apalachicola-Chattahoochee-Flint 
	--
	--

	Location of .Impediment .
	-
	Deer Point Dam 
	County Rd 2321 
	JWLD .river km 172 .(river mi 107).
	-
	Claiborne Dam river km 130 (river mi 81) 
	Cof'feeville Darn river km 121 (river mi 75) 
	Ross Barnett D,am (RBD) .river km 486 .(river mi 302) .
	Pools Bluff Sill .river km 78.3 .(river mi 48.7) .
	Boque Chitto Sill .river km 6.4 .(river mi 4) .
	control vveir .river km 40.7 .(river mi 125.3) .
	,,-
	Percent .Habitat .Remaining .
	0% 
	22% 
	8% 
	12% 
	63% 
	10% 
	3% 
	15% 
	--

	river system before the dam 
	construction in 1957. There are numerous anecdotal reports of Gulf sturgeon in the Iilint and Chattahoochee rivers prior to construction of JWLD (Swift elt al. 1977). In spite of many tagging studies conducted on the Apalachicola River, no tags have been returned as a result of Gulf sturgeon movinig upstream of JWLD, nor does evidence exist that the Gulf sturgeon passes though the lock system (A. Carr, personal communication; 1J.S. Fish and Wildlife Service, personal communication). The COE (1978) acknowled
	An example of barri~ersthat limit movement is found in the Pearl Rllver basin above tllle Pools Bluff and Bogue (Chitto Sills. Gulf sturgeon have been reported to be incidentally c:ollected 
	An example of barri~ersthat limit movement is found in the Pearl Rllver basin above tllle Pools Bluff and Bogue (Chitto Sills. Gulf sturgeon have been reported to be incidentally c:ollected 
	above the Pools Bluff Sill1 as far north as the Ross Barnett Reservoir spillway as late as 19814 

	(J. S~~ewart,personal cc~rr~munication;R . Jones, personal communication; W. McDearma~l, persolnal communication; R. Bowker, personal communication). Based on gauge da~ta (COE:, personal communication), the duration of water depths allowing passage of Gulf sturgec~ln over the sills is limited at the Bogue Chitto Sill and less restrictive at the 1'001s Bluff Sill (Table 2). It appears Gulf sturgeon movement above the sills is also possible through cutof~fs that have developed since the construction of the Pe
	Navigation acthities in~cl~udingdam construction, dredging, dredged material, and otht:r maintenance actions could adversely affect Gulf sturgeon habitats depending on the location and timing of the activity. Elimination of deep holes and alterations of rock substrates result in 101;s of habitat for the Gulf c;turgeon in the Apalachicola River (Carr 1983; Wooley and Crates~~u 1985). At Rock Bluff, river km 148.8 (river mi 92.5), this deep, rocky area frequently used by Gulf sturgeon was filled1 with dredged
	.-.-
	.-.-

	Iluration Data on Lower Pearl River Sills (COE, personal communication). 
	--
	--
	--

	Depth Over 
	Depth Over 

	Sill (m) 
	Sill (m) 
	.-
	1'001s Bluff Sill' 
	Bogue Chitto Sill2 

	.3 m (1.0 ft) 
	.3 m (1.0 ft) 
	90 

	.61 m (2.0 ft) 
	.61 m (2.0 ft) 

	.9 m (3.0 ft) 
	.9 m (3.0 ft) 
	10 

	tIc 
	tIc 
	1.2 m (4.0 ft) 1.5 m (5.0 ft) 1.8 m (16.0 ft) .-
	-----


	Duration based on gauge data for Pearl River at Bogulusa, Louisiana *Duration based on gauge data for Bogw: Chitto River at Sun, Louisiana 
	A.,-
	--

	--
	.-.-

	Th~e entrericlhment of the Apalachicola River's streambed due to the trapping of sediments in Lake Seminlole, has been attributed to the construction of JWLD (COE 1980). The effects en~trenchrnen~t to the vicinity 
	occurred in the upper third of the river firom the base of the dar111 of Blountsco7wn, Florida. The streambed elevation lowering was also exacerbatled by deepening rock sills, cutting out river bends, and repeated dredging to maintain the cha~nnel. This has resulted in elimination of some habitats that had been available to Gulf sturgeon during the swnmer months prior to the construction of JWLD and navigation channels. 1l;or example, as a result of streambed degradation, access to spring-fed tributary cree
	Cool water habitats are thought to be important to Gulf sturgeon during the sumnler. Cool-water habitats in streams can be significantly reduced or even eliminated by decreas~ed groundwater levels (Lylm Torak, personal communication). Springs emanating from the stre,imbed originate in ithe groundwater-flow system and are regulated by relative differences in strealin stage, spring- discharge it:levation, and groundwater level. Decreased groundwater levels ir~~ 
	the vicinity of streams, caused by pumping or climatic variation, can reduce springflow that provides cool- water habiltats for the Gulf sturgeon during summer months. Pumping or [climate-induced groundwater-level declines can reduce the groundwater component of streamflow (baseflow) in addition to aind in the absence of springs. For example, a study in the Albany, cl3eorgia area by Torak et all. (1993) indicates that about 74% of water pumped from the Upper 1l:loridan aquifer in November 1985, approximatel
	Cointaminants may also contribute to population declines. Experiments have slhown that DDT andl its derivatives and toxaphene are toxic to fish in minute quantities (Johnson a~id Finley 1980; White et al. 1983). Twelve Gulf sturgeon were collected from the Apalachiclola, Suwannee, Choctawha~tclhee rivers, Ochlockonee Bay and the Gulf of Mexico near Cape San Blas, Floricia, 
	Cointaminants may also contribute to population declines. Experiments have slhown that DDT andl its derivatives and toxaphene are toxic to fish in minute quantities (Johnson a~id Finley 1980; White et al. 1983). Twelve Gulf sturgeon were collected from the Apalachiclola, Suwannee, Choctawha~tclhee rivers, Ochlockonee Bay and the Gulf of Mexico near Cape San Blas, Floricia, 
	at various times between 1985 to 1991. This specimens were analyzed for pesticides and heavy 

	metals (Bateman and Brilrn 1994). The Gulf sturgeon ranged in size from 1.8 to 49.0 kg (4.0 
	to 1013.0 lb). Concentrations of arsenic, mercury, DDT metabolites, toxaphene, polycycli~~: 
	aroma1 tic hydrocarbons, and aliphatic hydrocarbons high enough to warrant concern werl,: 
	detected in indivildual fish. Specific sources of contamination were not identified. Suwanne~: 
	River Gulf sturgeon had higher concentrations of arsenic in liver samples than Apalachico1,i 
	River fish. However., Apalachicola River Gulf sturgeon had higher liver mercury 
	conce~ntrations. Olrganochdorine pesticides were also highest in fish from the Apalachicola River. 
	Organochlorines enter the environment as pesticides or industrial waste products. Use of most of these compounds has been prohibited because of effects on nontarget species and suspectetl carcinogenicity in humans and wildlife. Effects include reproductive failure, reduced survival of young, or physiologica~l alterations which can affect the ability of tht: fish to withstand stress (White et al. 1983). Levels of DDT and derivative compounds in the samples were found at lovl,r concentrations in all Gull' stu
	14.00 ppm wet weight and exceeded the Food and Drug Administration (FDA) action level oli' 
	5.00 ppm for fish for human consumption. The highest level in muscle tissue (0.48 ppm) felll below the FDA action level for human consumption (Bateman and Brim 1994). Toxaphene i!, more toxic to fishes than DDT compounds (Johnson and Finley 1980) and has been ,shown t(r impair reproduction, reduce growth in adults and juveniles, and alter collagen formation in fry, resulting in "broken back syndrome" (Mayer and Mehrle 1977). 
	Polycyclic aromatic hydrocarbons (PAH), primarily from petroleum products, are known to bc8 carcinogenic, cocarcinogenic and tumorigenic. Concentrations found in the ovarian tissue samplcl 
	(total IPAH 410 ppb; Apalachicola River) and eggs (total PAH 409 and 815 ppb; Suwannec River) could adversely affect development and survival of some percentage of eggs, larval, and juvenile fish (Bateman andl Brim 1994). Aliphatic hydrocarbons are comporients of oils, fuels, and otlher petroleum products. Two or more aliphatic compounds were detected in all tissuc samples of the Gulf sturgeon. Hall and Coon (1988) stated that it is likely that any animal with demonstrated petroleum hydrocarbon residues in 
	Arsenic is used in herbicides, insecticides, and fungicides and can be toxic: to fish in certair~~ metabolic forms. The metal was detected in 92% of the Gulf sturgeon samples, hourever the:: metabolic form was not identified. The arsenic concentrations detected in all of the muscle:: tissue samples weire greater than the FDA action limit of 0.50 ppm for swine musc:le tissue:: (Baternan and Brinn 1994) .. 
	Mercury, pre:dominantly found as methylmercury in fish fillets, is highly toxic and was detected in 87% of the Gulf sturgeon samples. The mercury concentrations in muscle (issue were well below the Florida limited consumption advisory (0.50 ppm) and the FDA consurri~ptive use action level (1.00 ppm) but, almost all tissue samples exceeded the predator protectic,~n limit of 0.10 pprn recornmended by Eisler (1987) for the protection of fish-eating birds. However, the mercury levels of the Gulf sturgeon in the
	Cadmium, a known teratogen, carcinogen, and probable mutagen was detectecll in 42% of the Gulf sturge:on samples. The concentrations were in the low to normal range for rinuscle and liver tissue when compared to fish species in the Fisheries Resources Trace Elements Slurvey (FRTES) of the NMFS (Bateman and Brim 1994). Low levels of lead were detected in 8%. 
	Cullture ancj ,4ccidental or Intentional Introductions 
	Wh~ere viable wild populations exist or sturgeon possibly can be reintroduced, tho: potential ha~m froim incidental or accidental introduction of non-endemic species is a threat to the genetic integrity and biodiversity of entire ecosystems. The likelihood of these: introdu~,:tions increases dramatically where imports and culture of exotic species is allowed or facililated, and even where laws or regulations exist which prohibit release of non-endemic specili:~. Accidental releases from culture facilities a
	An introduction has already occurred in Alabama. A white sturgeon, 50.1 cm (1.6 ft) TL, was caught by a commercial fisherman on a trotline in Lake Weiss, about 2.4 krn (1.5 mi) south of Cedar Bluff, Alabama in 1989 (M. Pierson, personal communication). Lake FVeiss is part of the upper Cloosa River system flowing through Georgia and Alabama. In 1992 a 'white sturgeon, 
	96.0 cm (3.15 ft) TL, was caught by a fisherman in the Coosa River east of Biil-mingharn (Sun Herald 1992). This sturgeon was caught about 100 krn (62.1 mi) downstream from the 1989 capture. The: white sturgeon is thought to have been accidentally released from a private fish hatchery located adjacent to the Coosa River in Georgia. The State of Georgia confiscated the white sturgeon from the hatchery in 1990. 
	A controve:rsial fishery management problem revolves around the issue of h,;stchery stock:sY adversely affect wild stocks. Hatchery technology has been employed $or salmoln in the Pacific Northwest for well over thirty years, but salmon stocks; in many river systems have recently experiencedl significant declines. Biologists and many opponents of the h;itc::hery prograrns attribute these declines on loss of genetic diversity caused by hatchery progran:ls. Proponerlts of lnatcheries argue that the basis of t
	These problems and failures may continue to contribute to reductions in stocks of Gulf sturgeon. The problems are readily evident and appropriate actions should be taken to correct them before,,: or in c:onjuction with introduction of hatchery stock. 
	Other 
	Finally, life histclry characteristics of Gulf sturgeon may complicate and protract recovery efforts. Gulf sturgeon cannot establish a breeding population rapidly because of the long periotl they riequire to achieve s8ex.ual maturity. Further, Gulf sturgeon appear to be river-specific: spawners, although imm,;iture Gulf sturgeon occasionally exhibit plasticity in movement oir occurrence among Gulf ba~sin rivers. Therefore natural repopulation may be non-existent or very low by Gulf sturgeon migralting from 
	Fishery Management Juri:sc&tion, Laws, and Policies 
	The take of Gulf sturgeon is prohibited in the state waters of Louisiana, Mississippi, Alabama and Fllorida. Section 6(a) of the ESA provides for extended cooperation with states for tht: purpose of conserving threatened and endangered species. The Departments of the Interior and Comrnrerce may enter inlo cooperative agreements with a state, provided the state has a11 established program for the conservation of a listed species. The agreements authorize the state:; to implement the authorities and actions o
	Caribbean Conservation (]lorporation/Phipps Florida Foundation 
	1. .
	1. .
	1. .
	Initiated tagging of (Gulf sturgeon in 1975, using monel tags, i~n the Apalachi~cola and Suwannee Rivers which resulted in evidence of home-river fidelity, yearly grovvth rates, in-river weight loss, and an estimate of population size. 

	2. .
	2. .
	Initiated tellemetry studies of Gulf sturgeon in 1976, providing evidence of the importance: of the Floridian Aquifer to Gulf sturgeon ecology and in-river site fixity. 

	3. .
	3. .
	Initiated consultations which resulted in prohibition of take of Gulf sturgeon in the Stat(.:: of Florida. 


	Gu1.f States-Alarine Fisheries Commission 
	1. .Initiiatled a Gulf sturgeon interjurisdictional fishery management plan in 1990 which evollved into the Gulf Sturgeon Recovery Plan. 
	-
	National Bi&gical Service, Southeastern Biolopical Science Center, (BSC-G forrmneirly U.S. Fish and Wildlife Service), (;ainesville, Florida 
	1. .
	1. .
	1. .
	Since 1987 conducted comprehensive population and life history studies olf Gulf sturgeon in the middle and lower Suwannee River, Florida, in cooperation with the CCC. 

	2. .
	2. .
	Facilitated survival and abundance estimates for Giulf s1.urgeon in the Suwlannee River by FWS Resource Analysis Branch using CCC long--term data. 


	4. .
	4. .
	4. .
	Develt~ping relational database on physical, chemical, and biological characteristics of the Suwannee River for use with geographic information system (GIS) software. 

	5. .
	5. .
	Evaluating habitat characteristics in areas Gulf sturgeon art: knovvn to occ:upy during the sumimler months. 

	6. .
	6. .
	Condu~cted studies on movement of hatchery reared Gulf sturgeon relleased into the Suwarlnee River. 

	7. .
	7. .
	Condu~cted feasibility study for offshore sonic tracking of Gulf sturgeon. 

	8. .
	8. .
	Initiated field sampling in Tampa Bay and the Waccasassa, Steinhatchee, and Ochllockonee rivers to determine presence of Gulf sturgeon and evaluate elxisting habitat. 

	9. .
	9. .
	Providled an analysis of food habits of subadult and adult Gulf sturgeon ir~ the Suwannee River. 

	10. .
	10. .
	Providled an assessment of the water quality of the Suwannee River and impacts (of natural and human-induced disturbances on the food resources of the Gu~lf sturgeon. 

	11. .
	11. .
	Instituted and maintained a voucher specimen reference collection of Gulf sturgeon foods and provided expert assistance in identification of food organisms. 

	12. .
	12. .
	Devised and tested methods for culture of key foods used t.o rear Gulf sturgeon; amplhilpod crustaceans, brandling worm, West-A.frican nightcra~wler, bllackworm, arid tubilficid oligochaetes. 

	13. .
	13. .
	il tempolary streamside facility in 1989-1 991 and in 1992-1993 at the NBS\BSC. 
	Participated in first artificial spawning of the Gulf sturgeon at 


	14. 
	14. 
	Provided the first documented growth of Gulf sturgeon fed natural foods in a laborator,;y from fry stage to 15' months. 

	15. .
	15. .
	Conductedl food pireference study on cultured juvenile Gulf sturgeon comparing survivorship and growth between live and commercially prepared foods. 

	16. .
	16. .
	Identified critical thermal maximum and preferred temperature for cultured juvenile Gullf sturgeon. 

	17. .
	17. .
	Conductedl investiga,tions into plasma osmotic and metabolic re:sponses to a wide rang of experimental siillinities. 

	18. .
	18. .
	Evaluating the retenition rate of passive integrated transponders (PIT tags) and coded wir~e tags in cultured Gulf sturgeon. 


	State {of Alabama 
	Alabauna Department of Conservation and Natural Resources 
	1. .
	1. .
	1. .
	Establisheld a regula~tion in 1972 prohibiting all take of sturgeon within the ju1risdictio:n of the State of Alabama. 

	2. .
	2. .
	Conductecl literature: search and field survey in 1991 and 1992 to determine historic an~d current status of (:;ulf sturgeon and possible reasons for apparent decline. 

	3. .
	3. .
	Conductecl sampling of juvenile Gulf sturgeon on the Alabama River from 19190-1992. 

	4. .
	4. .
	Conductecl feasibility work in 1992 regarding the use of ADCNR's Claude Petect Maricultui-e Centex in Gulf Shores, Alabama, as a Gulf sturgeon hatchery for tlie Mobille system. 


	Alabama Geo1og;ical Survey 
	1. .Conductecl Gulf !sturgeon sampling in the Alabama, Mobile, Conecuh, an~d Choctawhatchee river systems. 
	State of Florida 
	Florida Department of Environmental Protection (formerly Florida Department olf Natur:,~l Res~iources 
	1. .
	1. .
	1. .
	Conducted an anzidromous fish survey, including Gulf sturgeon, in 1970-197 1 

	2. .
	2. .
	Comlpleted the first life history study of Gulf sturgeon in the ~uwannec;: River, Florida froim 1972- 1973. 

	3. .
	3. .
	Conducted a status review of Gulf sturgeon in Florida waters in 1984, and recommended prohibition of all take of the species within the jurisdiction of the State of Florida. 


	Florida G,me and Fresh Water Fish Commission 
	1. .
	1. .
	1. .
	Completed F10-K Anadromous Fish Study from 1964-1967. 

	2. .
	2. .
	In 1987 listled the Atlantic sturgeon as a Species of Special Concern &;: Official list of endangered and potentially endangered fauna and flora in Florida. Flc.)rida Game and Fresh Water Fish Commission. 19 pp. 

	3. .
	3. .
	In conjuction with the COE, Mobile District, reinoved sedimentation and debris from a mitistream spring below the JWLD on the Apalachicola River, navig,ation km 170.6 (navi,gation mi 106.0), to restore important thermal refuge habitat for the Gulf sturgeon and other anadromous species in January 1994. 


	Florida Marine Fisheries Commission 
	1. .Establlished a regulation in 1984 prohibiting all take of sturgeon within the jurisdiction of tht: State of Florida. 
	University of Florida 
	1. .Artificial propagation of Gulf sturgeon 1991-1995. 
	Gulf Coast 'Research Laboratory 
	1. .Distributed Gulf sturgeon posters at boat ramps and other appropriate :Ilocations duriing 1992 in order to acquire information and reports on Gulf sturgeon sigh~l:.ings. 
	Mississippi ]Department of Wildlife, Fisheries, and Piarks 
	1. .
	1. .
	1. .
	Established a regulation in 1974 prohibiting all take of sturgeon within the jurisdiction of the State of Mississippi. 

	2. .
	2. .
	Listed the sturgeon as an endangered species in 1974. 

	3. .
	3. .
	Coiriducted Gulf sturgeon investigation and documentation in the Pascagoula River during 1993. 


	Mississippi State University 
	1. .
	1. .
	1. .
	Documented Gulf stlurgeon presence in the lower Pearl River in 1985 and 1988. 

	2. .
	2. .
	Documented incidental catches of Gulf sturgeon in Mississippi in 1989. 

	3. 
	3. 
	Investigated and documented Gulf sturgeon in the Pascagoula River in 1993. State of Louisiana Louisi~ana Department of 'Wildlife and Fisheries 


	1. .
	1. .
	1. .
	Initiated a survey in 1990 lo assess the status of Gulf sturgeon in Louisiana waters. 

	2. .
	2. .
	Initiated a radio-tracking project in 1992 on Gulf sturgeon in the Pearl River drainagn.: and continuing into 1994. 

	3. .
	3. .
	Establishetl a computerized data base in 1991 on all pallid and Gulf sturgeon sightings and captures in Louisiana and continues to be updated as needed. 

	4. .
	4. .
	Conducted Gulf stuirgeon ltagging using T-bar and monel tags beginning in 1992 and ongoing in 1994. 

	5. .
	5. .
	Collected 'blood airid tissue samples for genetic analysis beginning in 1991 andl ongoin;!,; in 1994. 

	6. .
	6. .
	Established a regulation in 1990 prohibiting all take of sturgeon within the jurisdictio!~~~ of the State of Louisiana. 


	State of Texas Texas Parks and Wildlife Department 
	1. .
	1. .
	1. .
	Conducted1 sampling; for sturgeon in the Rio Grande in 1992 -1993. 

	2. .
	2. .
	Documented histolric distribution of sturgeon in Texas. 


	U.S. .,Army Corns of Eng~irteers, Mobile District, Mobile, Alabama 
	1. .Restored access into Battle Bend Cutoff on the Apalachicola River, apprortirnatt: river kr~n 
	46.3 (river mi 28.8:) in 1987. 
	2. .Conductecl flow/velocity studies below the JWLD to document velocities in Gulf sturgeon habitat areas duriirig low fllow conditions during November 1991 and October 1992, als 
	2. .Conductecl flow/velocity studies below the JWLD to document velocities in Gulf sturgeon habitat areas duriirig low fllow conditions during November 1991 and October 1992, als 
	part of a Bliological Assessment associated with the Jim Woodruff Po~crhouse Mau Re:hatbilitation Evaluation Report. 

	3. .
	3. .
	3. .
	In conjuctictn with the FGFC, removed sedimentation and debris from a r:midstream spring bellow the JWLD on tke Apalachicola River, navjigation km 170.6 (navigation mi 106.0), to 1re;store important thermal refuge habitat for the Gulf sturgeon and ot.her anadromaus species in January 1994. 

	4. .
	4. .
	Obtained erlvironrnental clearances and undertook action to restore hablltat for the Gulf sturgeon and other anadromous species by removal of sediments at the mouth of Blue Spring Run, Apalachicola River, navigation km 157.7 (river mi 98.0) in March 1994, under the Department of the ArmyINational Oceanic and Atmospheric Administration Coc~perative Agreement to Create and Restore Fish Habitat. 

	5. .
	5. .
	Initiated Anadromous Fish Hatchery Reconnaissance Study in 1987. 

	6. .
	6. .
	During January 1994, the COE proposed that the Waterways Experimen~l Station (WES) consider in !he FY 1995 Environmental Impact Research Progralm (EIRII)) a proposal to document issues affecting the protection of sturgeon related to O&M activities in North American rivers. This proposal was submitted because of similar concerns expressed by other COE divisions and districts that operation (and maintenance (O&h.[) projects may impact sturgeon populations. It is also proposed to quantify responses of sturgeon


	-U.S. Army C:oms of Engineers, Vicksburg District, Vicksburg, Mississippi 
	1. .Funlried a study conducted by WES on Gulf sturgeon in the Pearl River d~,lring 1994 arid 
	199.5. 
	-U.S. Fish ancl Wildlife Service 
	Fisheries R.esources Office, Panama City Field Office, Florida 
	Fisheries R.esources Office, Panama City Field Office, Florida 
	1. .
	1. .
	1. .
	First. documented in-river habitat usage of Gulf sturgeon in 1975'. 

	2. .
	2. .
	First documented Gulf sturgeon spawning in the Apalachicola River, Florida in 1977 

	3. .
	3. .
	Investigated methods of externally marking Gulf sturgeon beginning in 1981. 

	4. .
	4. .
	Docum.ented the movement of Gulf sturgeon in the Apalachicola River using radio and sonic: telemet~y devices beginning in 1982. 

	5. .
	5. .
	Estimated the Gulf sturgeon population size in the Apalachicola River below JWLI) .beginning in 1983. .

	6. .
	6. .
	Reviewed and validated the morphometric characteristics used in the taxanomic separation of Gulf' and Atlantic sturgeon in 1985. 

	7. .
	7. .
	Developedl field techniques and equipment which aided in the bandling of Gulf' sturgeo~n in 1985. 

	8. .
	8. .
	Investigated the age: structure of Gulf sturgeon in the Apalachicola River by utilizin~; cross-sections frorn pectoral fin rays beginning in 1986. 

	9. .
	9. .
	Initiated artificial propagation of Gulf sturgeon in 1989. 

	10. .
	10. .
	Collected :samples for and funded genetic studies on Gulf sturgeon throughout their range .beginning in 1990. .

	11. .
	11. .
	Collected samples for and funded contaminant tissue analyses 0.f Gulf sturgeon. from thle Apalachicola and Xuwanne:e rivers, Florida beginning in 1990. 

	12. .
	12. .
	Initiated a program through news releases and information posters to document Gulf sturgeon sightings (past and present) from Tampa Bay, Florida to the M:ississippi Rive:r in 1992. 

	13. .
	13. .
	Funded development of a dual radio-sonic telemetry tag in 1992. 

	14. .
	14. .
	Compiled and maintained a directoryldata base of sturgeon and paddlefish researchers beginning in 1992. 


	17. .
	17. .
	17. .
	Produced iI report entitled !Gulf Sturgeon Siahtings, Historic and Recent .-a Su~maryolf Public Responses in 1993. 

	18. .
	18. .
	Conducted field i~xvestigations to develop a population model for the: Gulf sturgeon amd to delineatle riverille habitat requirements in 1993 and 1994, in cooperation with the NBS!, North Carlolina Cooperative Fish and Wildlife Research Unit. 


	Ecological Services, Pama~na City, Florida 
	1. .
	1. .
	1. .
	Funded preparation of an information report on the Gulf sturgeon, entitled: Gulf olf Mexico Sturgeon, Ac<penst?r oxyrhvnchus (Vladvkov), Informalion. lL980. Unpublishedl . 15 pp. J.L,. Hollowell. 

	2. .
	2. .
	Completedl a docurnt:nt enti,tled: Report on the Conservation Status of the Gulf of Mexico Sturgeon tlcipenser oxyrhynchus desotoi in 1988. 

	3. .
	3. .
	Prepared report entitled, Reconnaissance Report on the Feasilbility of Constructing: an Anatlromous Fish Hatchery Apalachicola River, Florida for the COE, Mobile District in 1989. 

	4. .
	4. .
	Initiated the proposal to list the Gulf sturgeon under the ESA. 

	5. .
	5. .
	Coordinated development of Gulf Sturgeon Management/RecoveQ P1;an from 1992 to 1995. 



	Ecological Services, Jacksonville, Florida 
	Ecological Services, Jacksonville, Florida 
	1. .Prepared the listing package to list the Gulf sturgeon as a threatened species under the ESA, (listed September 30, 1991 in conjuction with the Departmenlt of Cornrnerce- NIOAA). 

	Ecologicrrl Services, Jackson, Mississippi 
	Ecologicrrl Services, Jackson, Mississippi 
	1. .Produced a Mobile River Basin Aquatic Ecosystem Recovery Plan in :11995. 

	Warm Springs Regional Fisheries Center, Georgia 
	Warm Springs Regional Fisheries Center, Georgia 
	1. .Developed Gulf sturgeon artificial feeding program in 1989. 

	PVelaka National Fish Hatchery, Florida 
	PVelaka National Fish Hatchery, Florida 
	1. .
	1. .
	1. .
	Hormone induced spawning of Gulf sturgeon beginning in 19139. 

	2. .
	2. .
	Developed Gulf sturgeon artificial feeding program in 1989. 



	G:ulf Coast Fisheries Coordination Office, Ocean Springs, Mississippi 
	G:ulf Coast Fisheries Coordination Office, Ocean Springs, Mississippi 
	1. .Participated as a technical advisor in development of the Gulf sturgeon Management/Recovery Plan from 1992 to 1995 
	-hiemora~jdi~m
	-hiemora~jdi~m
	of Understanding (MOU) on Implemenltation of the Endangereld Species AcL 

	Fourteen federal agencies including the COE, NMFS, FWS, NPS, DOD, Mh,/lS, CG and EPA signed the MOU in September of 1994. The purpose of the MOU was to elstablish a general firamework for cooperation and participation among the agencies in accordance with rc:sponsihilities under the ESA. The agencies are to work together along with appropriate iiivolvement of the public, states, Indian Tribal govern~ments, and locall govern~ments, to achieve the common goal of conserving species listed as threatened or enda
	Fourteen federal agencies including the COE, NMFS, FWS, NPS, DOD, Mh,/lS, CG and EPA signed the MOU in September of 1994. The purpose of the MOU was to elstablish a general firamework for cooperation and participation among the agencies in accordance with rc:sponsihilities under the ESA. The agencies are to work together along with appropriate iiivolvement of the public, states, Indian Tribal govern~ments, and locall govern~ments, to achieve the common goal of conserving species listed as threatened or enda
	depend. The cooperating federal agencies involved in recovery of the Gulf sturgeon will nov1,r be ablle to work closer together under the umbrella of this MOU. 

	11. .REC0VER.Y AND FISHERY MANAGEMENT 
	OE1JECTIVES ANlD CRITERIA 
	Objectives constitute those results that are desired to be attained through imple1,nentation of the Relcovery Plan. Criteria are €hose factors that define how attaining the objective 'will be pursued, anti what will consititute sucess. 
	1. .-Short-term Obiective: The short-term recovery objective is to prevent fiilrther reduction of existing wild populations of Gulf sturgeon within the range of the sltbspecies. This objective will apply to all management units within the range of the subspecies. Ongoing recovery actions will continue and additional actions will be initiated as needed. 
	Criteria: 
	A. .Management units will be defined using an ecosystem approach, based on river drainages. This approach may also incorporate genetic xll'finities among populations in different river drainages. 
	B. .A ba~seline population index for each management unit will be determined by fishery iindependent catch-per-unit-effort (CPUE) levels. 
	C. .Charge from the baseline level will be determined by fishery ird1i:pendent CPTJE over a three to five year period. This time frame: will be sufficmient to detect a problem and to provide trend information. The data will1 be assessed annually. 
	D. .The short-term objective will be considereld achieved for a managelment unit when the CPUE is not declining (within statistically valid liimits) from the baseline level. 
	2. .-.Long-term-O3:ctive A: The long-term recovery objective is to establish population levels that would allow delisting of the Giulf sturgeon lby man,agement units. Management units could be delisted by 2023 if thle required criteria are rnet. While this objective will be sought for all management units, it is recognized tha~t it may not be achievable for all management units. 
	Criteria: 
	A. .The timeframe for delisting is based on known life history characteristics including; longevity, late maturation, and spawning periodicity. 
	B. .A self-sustaining population is one in which the average rate of natural recruitment is at least equal to the average mortality rate over a 12-year period (which is the approximate age at maturity for a feimale Gulf stuqgeon). 
	C. .This objective will be considered achieved for a management unit when th(: population is demonstrated to be self-sustaining and efforts are underway to restore lost or degraded habitat. 
	Long-term Obiective B: This is a long-term fishery management objective to establish, following delisting, a self-sustaining population that could withstand directed fishin!; pressure within management units. Note that the objective is not necessarily the openin!; of a management unit to fi~shing, but rather, the development of a population that call sustain a fishery. Opening a population to fishing will be at the discretion of state(s1 within whose jurisdiction(s) the: management unit occurs. As with Long
	Criteria: 
	A. .All criteria for delisting must be met. 
	B. .This objective will be considered attained for a given management unit when ;I suslainable yield cam be achieved while maintaining a stable population througl~ natural recruitment. 
	C. .Particular emphasis will be placed on the management unit that encompasses tht: Suvvannee River, Florida, which historically supported the most recent stablc: fishery for the subslpecies. 
	These objectives and criteria are preliminary. After better identification of population status ancl evaluation of the a~dequacy of the habitat to support self-sustaining populations, these objective!; and criteria may be revised. The criteria stated above will be more quantitatively definec'l through identification of management units and through population assessments in thosc: individual management units. 
	OUTLINE FOR RECOVERY ACTIONS ADDRESSINlG THREATS 
	-Rec:overy Outline N arra~tive 
	1.0 Determine essential1 ecosystems, identify essential habitats, assess population status, and refine life history investigations in management unit rivers. 
	As an initial !step to enhance the long-term recovery of populations of Ghlf sturgl,eon, collection of basic biological information is essential. Without a clear understtanding of life history requirements,, recovery efforts are severely hampered. Presently, lack of information in the marine environment and sparse information in the riverine environment makc it difficult to adequately census plopulations or to implement appropriate recovery actions. Shr!dies to provide this information shc~uld be conducted 
	1.1 Identify essential habitats important to each life stage in river basin and contiguous estuarine and neritic waters. 
	Investigations are needed to locate and describe the micro- and macrohabitall. characteristics critical for recovery and maintenance of the Gulf sturgeon. Radio and ultrasonic tracking studies of juveniles and adults will help determine rnovernents and habitat lutilization over time. Emphasis should be placed on tracking Gulf' sturgeon in th~e estuarine and marine environment where it is believed that most feeding a.nd growth occurs, and where the least information is available. Spawning areas and larval an
	1.1.1 Clonduct and refine field investigations to locate important spawning, feeding, and developmental habitats. 
	Gulf sturgeon have been successfully tracked with radio and ultraso~nic transmitters in riverine systems. These studies have been limited to a very feu, locations, and usually for a short time spans. Multi-year tracking studies in th(: estuarine and marine envi~ronrnent have never been accomplished. Knowledge of spawning areas, developimental habitat requirements and feeding requirements are i~=ssential to the recovery of Gulf sturgeon in all river basins across the range of the species. Tracking studies ap
	Gulf sturgeon have been successfully tracked with radio and ultraso~nic transmitters in riverine systems. These studies have been limited to a very feu, locations, and usually for a short time spans. Multi-year tracking studies in th(: estuarine and marine envi~ronrnent have never been accomplished. Knowledge of spawning areas, developimental habitat requirements and feeding requirements are i~=ssential to the recovery of Gulf sturgeon in all river basins across the range of the species. Tracking studies ap
	program on the Suwannee River. New field work by other researchers such as universities and non-governmlent organizations (NGOs) shou~ld incorporate this research need into their plans. The NMFS should work with FWS and NBS to identify marine habitats used by adult Gulf sturgeon during winter migration. The MMS should seek funding, to obtain this information because of the potential for impacts to the Gulf sturgeoln from outer continental shelf oil and gas operations and other non-energy mineral mining acti

	1.1.2 habitat. 
	Characteri.ze riverinc:, estuarine, and neritic areas that provide essential 

	When areas of utilization have been delineated (Task 1.1.I), characterization of these habitats should be conducted. C:haracteristics of the areas regarding particulai- life history requirements of Gulf sturgeon at various life stages must be determined. Among the parameters thalt may be important include substrate, depth, instream flow, current, pH, temperature, turbidity, and food availabilit:~. The Gulf states resource mlanagemen~t agencies, FWS, NMFS, NBS ,CCC, NGOs, and universities should refine their
	1.2 Conduct life history studies on the biological and ecological requirements of little known or inadequately sampled life stages. 
	Becauslle of the difficulty in collecting eggs, larvae, and adequate numbers of Gulf sturgeon less than a year ol~d, essentially nothing is known about requirements of' these life stages in the wild. Year-cliass strength is established during these stages, and water temperature, salinity, flow, turbidity, and other factors affect survival rates. As outlined in Task 1.1, intensive field investigations must be initiated to locate and characterize habitats used by early llife stages. Likewise laboratory studie
	It is known that subadult and adult Gulf sturgeon spend winters feeding in estuarine and marine waters. Little is known about specific areas and habitat requirements. Ultrasonic techniques should be improved and studies conducted to document marine habitats frequented by Gulf' sturgeon. Identified habitats must be described by depth, water quality, substra~te, and food availability. The FWS and NBS should continue ongoing ~narine habitat investigations of Gulf sturgeon. The NIMFS should initiate marine habi
	1.3 Survey, monitor, and model populations. 
	Intensive field investigations have concentrated on Gulf sturgeon life history in the Suwannc:e and Apalachicola rivers in Florida. Additionally, long-term monitoring of Gulf sturgeon in these systems has resulted in reliable population estimates with which populatnon models are being developed. Outside these systems, few studies have been conducted on the Gulf' sturgeon. Information such as distribution,, relative abundance, age structure and other biological information should be compiled to identify base
	1.3.1 Develop and implement standardized population sampling and monitoring tc:chniques. 
	The assessment of Gulf sturgeon populations Gulfwide are essential to develop and evaluate rec:overy and management efforts. Standardnzed pirograms to address size, age and sex composition, and stock size must be developed so that !he condition of each stock can be evaluated over time ant1 compared wjth those in other river s:ystems. Government agencies, NGOs, and universities investigating Gulf sturgeon slhould participate in a coordinated effort to develop standardizecl sampling and nionitoring techniques
	1..3.2 Develop population models. 
	Modeling is needed to better assess fishery restoration and management options. Capture-recapture models can estimate survival, abundance and recnlitment of Gulf sturgeon. E'opulation models should be developed to forecast the fluture condition of Gulf sturgeon populations and provide esltimates on potential rat~,:s of recovery. Appropriate models will also help identify future research needs. The FWS and NBS should continue to take the lead in formulating peer accepted po1)ulation models for the Gulf sturg
	1.4 Continue experimental culture of Gulf sturgeon. 
	Successful artificial propagation of Gulf sturgeon was first accomplished in 1989. Additional work is still needed to refine culture techniques, tlevelop handling and holding procedures for fry and broodstock, maintaining genetic diversity of brood:stock, research 
	Successful artificial propagation of Gulf sturgeon was first accomplished in 1989. Additional work is still needed to refine culture techniques, tlevelop handling and holding procedures for fry and broodstock, maintaining genetic diversity of brood:stock, research 
	nutritional requirements and initiate fish health management. In addition, research is nleeded to document the optimum chemical and physical parameters necessary for maintaining growih and survival of Gulf sturgeon under artificial and natural cond!itions. 

	1.4.1 Continue culture of Gulf sturgeon. 
	State, federal, and NGOs should continue to develop culture techniques for Gulf sturgeon in accordance with the Gulf Sturgeon Hatchery Guidelines, Hatchery Manual for White Sturgeon protocols addressed in the Gulf Sturgeon Recovery Plan, and state and federal! laws and regulations. Efforts should be directed towards filling data gaps (:i.e. hormone dosages and types, incubation temperatures, egg de-adhesion methods, ibroodstocl< reproductive staging, elimination of stress related to capture, handling, and h
	1.4.2 Identify tlhe physical, chemical and biological parameters necessary to maintain growth, health and survival of Gulf sturgeon realred undu artificial conditions. 
	Studies art: needed to determine the optimum water quality conditions necessary to maintain growth antd survivall of fry and fingerlings. In addition, nutritional requirements and artificial feeding methods need to be identified. Research is required to document carryling capacity for various fish rearing facilities, and hauling densities od fry and fingerlings. The FWS, researchers, and universities sh~ould continue to1 impleme~it additional studies to address this need. Also, the FWS sh~ould take the lead
	1.4.3 Identify and test internal and external markers or techniques useful for differentiation of wild and hatchery-produced Gulf sturgeon. 
	The identification of non-genetic internal and external markers to differentiate between wnld and hatchery-produced Gulf sturgeon is important in the development and regulai.ion of Xlaltchery programs. Unique markers (i.e. PIT tags, coded wire tags, and chemical marking) could allow investigators, law enforcement officers, and others to distinguish hatchery-reared fish from wild stocks. In addition, these markers or techniques may be used in selective enhancement programs arid provide a means to evaluate in
	1.5 Identify genetic characteristics of wild and hatchery-reared Gulf sturgeon. 
	Research is needed1 to determine whether or not significant genetic differences exist among Gulf stlurgeon from throughout the range of the subspecies. Determining whether genetic differences exist among populations is essential to ensure su~ces~sfulrecovery and 
	Research is needed1 to determine whether or not significant genetic differences exist among Gulf stlurgeon from throughout the range of the subspecies. Determining whether genetic differences exist among populations is essential to ensure su~ces~sfulrecovery and 
	managernent of the subspecies. Genetically distinct management units may 1)e identified and could affect reintroduction and/or population augmentation. 

	1.5.1 Clonduct a Gulfwide genetic assessment to determine geographically distinct management units. 
	Determination of the genetic structure for Gulf sturgeon is essential1 in formulating future ]management decisions for the subspecies. It is imporlant that sound rc:storatlion (efforts of Gulf sturgeon address the genetic stnlcture oli' the subspecies in order to identify and maintain genetic integrity and diversity. Mitcrlchondrial DNA analysis of Gulf sturgeon should be continued with emphalsis placc,,:d on obtaining Gulf sturgeon tissues and/or blood from the following river systemls: 
	]I. Pascagou~la River, Mississippi. 
	2. 
	2. 
	2. 
	Mobile and Alabama rivers, Alabama. 

	3. 
	3. 
	Ochlockrlee River, Florida. 

	4. 
	4. 
	Escainbia River, Florida. 


	A. genetic tissue bank should be established anti curated where s~tate or federal agencies deposit tissue or blood for genetic analysis. The Gulf states resource m~anagemen~tagencies, universities, NGOs, NBS, FWS, and other Gulf sturgeon researchers should establish tissue collection protocol and insure thal tissue samples are collected whenever possible. 
	1.5.2 Assess the potential to develop genetic markers to differelntiate wild and hatchery-produced Gulf sturgeon. 
	Tlhe developlment of genetic markers for differentvating between willd and hatchery produced Gulf sturgeon may be important nn the develop~nent ancl regulation of hatchery programs. A unique genetic marker could allow investigators, law enforcement officers, and others to distinguish hatchery reared fish from wild stocks. In addition, hatchery stocks possessing a different genetic mark fron~~ 
	wild fish may be used in selective enhancement programs and provlde a imeans tc11 evaluate their introduction:^. The FWS and NMFS should continue to investigate ~lhe potential of 
	viable genetilc markers. 
	2.0 Protect ir~dividuals, populations, and their habitats. 
	In efforts to recover listed species, protection is the most obvious initial step. By virtue of their endangered or threatened status, species may not be able to sustain contin~uing losses of individuals, and steps sllould be taken immediately to e:liiminate any known prc,:ventable take. Initial measures to protect individuals, populations, and their habitats (can be strengthened or reduced as new information is collected. 
	2.1 Reduce or eliminate unauthorized take. 
	Under the ESA, take means "to harass, harm, pursue, hunt, shoot, wound, kill, trap, captull-e, or collect, or to ati-empt to engage in any such conduct. " "Ham" in the definition of "take" in the 13SA means an intentional or negligent act or omission which creates the likelihood of injury to wildllife by aruioying it to such an extent as to significantly di~srupt normal behavior patterns which include, but are not limited to, breeding, feeding, or sheltering. "Hann" in the definition means an act which actu
	2.1.1 Increase effectiveness and enforcement of state and federal take prohibitions. 
	Directed take of the Gulf sturgeon is prohibited under the ESA and laws or regulation:; of Louisiana, Mississippi, Alabama, and Florida. All states within the geographic distribution of the Gulf sturgeon have cooperative agreements with the FWS that irequire enforcement of federal endangered species laws. Both federal and state officials are empowered to enforce prohibitions on the take of Gulf sturgeon. Appropriate steps sliould be t,aken to support and enhance enforcement activities related to restoration
	On July 1, 1975, the Atlantic sturgeon (Acipenser oxyrinchus, including the Gulf sturgeon) was included in Appendix I1 of the Convention on Internat.ionii1 Trade in Endangered Species of Wild Fauna and Flora (CITES). The effect of this listing is that CITES permits ,are required before international shipment may occur. 
	2.1.2 Reduce or eliminate incidental mortality. 
	Incidental catch and mortality (of Gulf sturgeon is a difficult 01-cryptic probleim to address because it requires a knowledge of effort and catch composition in a variety of different fisheries. Gear types used in many fisheries are c:<apable of capturing Gulf sturgeon, and it is essential that the magnitude of the problem in each fishery is known before effkctive step!; can be taken to reduce or eliminate mortality. A limited observer program may be needed to evaluate the amountfextent of incidental take 
	Incidental catch and mortality (of Gulf sturgeon is a difficult 01-cryptic probleim to address because it requires a knowledge of effort and catch composition in a variety of different fisheries. Gear types used in many fisheries are c:<apable of capturing Gulf sturgeon, and it is essential that the magnitude of the problem in each fishery is known before effkctive step!; can be taken to reduce or eliminate mortality. A limited observer program may be needed to evaluate the amountfextent of incidental take 
	problem( fisheries or other activities have been identified, gear or equipment modifications, seasonal restrictions, limited gear or equipment deploy~ment times, and other measures may be employed to reduce mortality of Gulf sturgec~ln and allow the affected fisheries or other activities to continue to operate. 

	If incidental takeris found to be related to any fishery, the NIMFS and the Gulf states should proniulgate adequate regulations that protect the Gulf sturp,eon from such incidental take. The NMFS should also evaluate Turtle Excluder Devices (TEDs) in commercial shrimp nets to determine if they are effective in allowinkg Gulf sturgeon to escape firom trawls. If they are not effective, funding should be sought to investigate the appropriate gear technology. The NMFS shoultll also fund an observer program, enf
	In addition, the NMFS and FWS in cooperati~on with the responsible federal agency should develop methodologies that would cause Gulf sturgeon to avc~lid areas during navigation-related (includes O&M) activities, Clean Water ,Act (CWA) Sections 10 and 404, or other construction activities. The NMFS and IFWS should assure that the objective of ESA section 7 consultation is to reduce or eliminate incidental take during such activities. As an example, section 7 consultation for a dlredging project may result im
	2.2 Identify andl eliminate known or potentially harmful chemical contaminants, and water quantity and water quality problems which coiuld impede recovery of Gulf sturgeon. 
	Chemical contaminants, water quantity, and water quality factors rnay haw: contributed to the declane or are limiting the recovery of Gulf sturgeon. These factors inc:lude pesticides (organochlorines), metals (lead, mercury, etc.), industrial byproducts, te~ nperature, pH, suspended solids, dissolved oxygen, water depth, and water velocity. Review of existing data and infomlation is necessary to refine or identify the chemical and water quality and quantity requirements of Gulf sturgeon. 
	An information search for each management unit or coastal habitat area regilrding potential types of chemical contaminant loading, including chemicals from point sources, agriculture, silviculture, industrial activities and urbanization, should be conducted. Existing chemical contaminant field evaluation reports (water, sediment or biota studies) should be examined and the information utilized to make decisions related to field ,samplinill, and che~nical analysis. Field sampling of water, sediments, and sen
	An information search for each management unit or coastal habitat area regilrding potential types of chemical contaminant loading, including chemicals from point sources, agriculture, silviculture, industrial activities and urbanization, should be conducted. Existing chemical contaminant field evaluation reports (water, sediment or biota studies) should be examined and the information utilized to make decisions related to field ,samplinill, and che~nical analysis. Field sampling of water, sediments, and sen
	of chemical contaminant sources that may have impacts on Gulf sturgeon in the river systems. The EI'A "Priornty Pollutants" for each management unit or habitat area should be assessed by chemical analyses for Gulf sturgeon and other benthic species. The FWS and IZPA, using the compiled contaminant data, should prepare tlhe list and conduct necessary analyses. 

	2.2.1 Identify potentially harmful chemical contaminants aind water quality and quantity changes associated with surface water restrictions. 
	A comprehensive inventory of river basins with existing surface water restrictions is needed to document physical and biological impacts that may negatively affect recovery and management of Gulf sturgeon. The GSMFC, FWS, and C:OE should coordinate preparatiion of this inventory with GSMFC taking the lead for final product completion. 
	2.2.2 Identify and eliminate potentially harmful point and non-point sources of chemical contaminaints . 
	Significant point sources and high-impact non-point source areas of contaminant introductions should be identified. Appropriate actions to reduce or eliminate the contaminants should be taken. With the results of 2.2.1, EPA and state agencies in Louisiana, Mississippi, Alabama, and Florida should take actions to enforce existing regulations or promillgate new ones. 
	2.2.3 .Assess selected contaminant levels in Gulf sturgeon from management units. 
	Gulf sturgeon tissue analyses should be conducted to evaluate selected chemical contaminants. Appropriate actions should be taken to reduce or eliminate contamina~ltsources. The EPAi should take the lead in efforts to reduce or eliminate identified contaminant sources through their regulatory authorities. The EPA could also assist state agencies in Lauisiana, Mississippi, Alabama, and Florida in enforcemeint of statre regulations. During the Triennial Review of state water criteria, EI'A should ensure that 
	Routine, standardized inspections should be conducted on all incidental catches of Gulf sturgeon (alive or dead) for the presence of gross lesions, tumors or other abnormalities to focus evaluation on chemical contaminants. 
	Histopathological examinations of liver tissue for cases of incidental Gulf stuqgeon mortalities should be conducted to detect the presence of cellular abnonmalities or carcinogenic cells. 
	Chemical analyses of selected tissues should be conducted from incicllental mortalities of Gulf sturgeon. The FWS should take thle lead in developing protocol to collect samples, conduct training if necessary, process samples for analy!,,,es, and prepare summaries of results. Wherever possible, Gulf state resource management agencies should conduct similar analyses. 
	t'ippropriatt: surrogate species should be utili.zed to better define bio-,accumulation of contaminants in particular river basins. An extrapolation formu1,;ii for estimating potential chlemical contaminant impacts to Gulf sturgeon should be developed. The FWS and IEPA should lead the efforts to identify appropriate su:rrogate species, @.onduct bio-accumulation studies, and develop an extrapol.ation formula. Lippropriatt: peer review should be conducte:d during formula devellopment. 
	2:.2.4 Identify and eliminate known and potential impacts to water quantity and q~uality associated with existing and proposed developments, agricultural uses, and vvater diversions in management units. 
	1)omestic anti industrial effluent, rural and urban run-off, and inter- and intra-water diversions affect the clarity, pH, biological oxygen demand, nutrient and contaminant composition, temperature, sediment loads, and seasonal [quantity of river waters. A comprehensive inventory of known or potential problem areas associated with these factors is needed. Once identified, actions to reduce or eliminate problems ainti promote wise land use should be taken. With the results of 2.2.1, EPA and Gulf states reso
	Water quality and sediment factors resulting from point and nonpoiint sources may negatively affect Gulf sturgeon habitat. Examples include total dissolved solids, siuspended solids, turbidity, siltation, pH, temperature, and chanj :es in sediment types. Studies to assess the effect of river water and sediment quality should be conducted to determine the habitat suitability for Gulf sturgeon. 
	2.2.5 Assess the relationship between groundwater pu~mping a~nd reduction of groundwater flows into management units, and quantify loss of riverine habitat rt:lated to reduced groundwater in-flows. 
	Groundwater diversions which affect flows into management unit ~ivers should be identified. The loss of riverine groundwater flows attributed to diversions should be quantified and its effect on Gulf sturgeon evaluated. The 17. S. Geological Survey (USGS) should take the lead in implementing a~ppropriate shrdies including modelling. The Tri-State Study for the Alabama--Tallapoosa-Coosa and A,palachicola.-Chattahoochee-Flint river basins funded by the COE, and Alabama, Georgia, and Florida should incorporate
	Groundwater diversions which affect flows into management unit ~ivers should be identified. The loss of riverine groundwater flows attributed to diversions should be quantified and its effect on Gulf sturgeon evaluated. The 17. S. Geological Survey (USGS) should take the lead in implementing a~ppropriate shrdies including modelling. The Tri-State Study for the Alabama--Tallapoosa-Coosa and A,palachicola.-Chattahoochee-Flint river basins funded by the COE, and Alabama, Georgia, and Florida should incorporate
	assessment of the effects of groundwater pumping into the groumlwater scope of work plan. 

	2.2.6 Conduct studies to determine the effects of known chemical contaminants in water from management unit rivers on Gulf sturgeon or a surrogate species. 
	After identification (of priority contaminants, physiological and behavioral responses of Gulf sturgeon life stages to long-term exposures to such chemicals should be determined. In particular, newly fertilized eggs, Gulf sturgeon larvae, and juvenile Gulf sturgeon shoulld be tested. The EPA should work with the FWS to conduct bioassays of water from the rnanagement unit rivers to determine effects on Gulf sturgeon. 
	2.3 Develop a regulatory and/or incentive framework to ensure that essential habitats, streamflow, and groundwater in-flows are protected. 
	Where existing lxws and regulations are inadequate to meet recovery objectives, (appropriate state and federal agencies should propose new incentives, laws, and/or regulations. 
	2.3.1 Utilize existing autlhorities to protect habitat and, where inadequate, recommend new inclentives, lxws, and regulations. 
	The ESA provides for the protection and recovery of the Gulf sturgeon and its habitats. Likewise individual Gulf states have regulations and laws for that purpose. Adequate funding levels must be provided to enforce existing protection measures and laws. Federal and state natural resource law enforcement programs are understaffed and underbudgeted to adequately enforce laws protecting the Gulf sturgeon and its habitats. Even with adequate funding, existing authorities may be inadequate to fully protect the 
	2.3.2 Identify, protect and/ior acquire appropriate land or aquatic habitats o.n an ecosystem approach. 
	Habitat conlponents of the Gulf sturgeon which provide essential life requirements should be considered as part of and dependent on a fully functioning ecosystem . These ecosystems should be pr~otected and/or acquired. The Gulf states resource management agencies, FWS, and NMFS should seek appropriate avenues of funding 
	Habitat conlponents of the Gulf sturgeon which provide essential life requirements should be considered as part of and dependent on a fully functioning ecosystem . These ecosystems should be pr~otected and/or acquired. The Gulf states resource management agencies, FWS, and NMFS should seek appropriate avenues of funding 
	and take action to acquire, manage, and protect identified significar~lt habitats or their (ecosystems as appropriate. 

	For example, spawning habitats should1 receive ma~cimurn protection from disturbance. In order to protect specific habitats, the ecosystem whlere it occurs also requires protecti'on. Thus, protection of spawning habitats of the Al~alachicola River would include the upper 20 km (12.4 mi) of the river and its s~~rrounding 
	basin components. Another example includes Ihe maintenance of hab~~tats 
	such as the springs that occur in the Suwannee River. To protect these springs, it is essential to maintain other ecosystem components including upstream water quality, groundwatt:r flows and quality, and adjacent floodplains. 
	2.4 Restore, enhance, and provide access to essential habitats. 
	Gulf sturgeon have evolved within Gulf coast drainages exhibiting seasonal patterns of high and low flows, temperature regimes, sedimentation, and other physicail factors which historica~llymay ha.ve been much different than those which exist today. Th11,: restoration and enhancement of some river and stream habitats, particularly benthic halbitat, within the historical range of the Gulf sturgeon may be necessary before its recovery is successful. Within some drainages, man's alterations (mainstem dams, low
	2.4.1 Identify dam and lock sites that offer the greatest feasibiliiy for successful rc:storation of and to essential habitats (i. e., up-river spawning areias). 
	blainstem and low-head diversion dams that are kno\~n to be impeding potentially viable Gulf sturgeon populations from reaching historically essential habitats need to be identified. The extent of important habitat types upstream from such structbres (e:.g.,potential spawning sites and summer refugia) should be evah~~ated. 
	The GSMFC should take the lead in identifying these sites throughout the Gulf states and preparing summary and recommendations. Federal an~d non-felderal permitted dams should be identified. The COE, FERC, and entities such as the Pearl River Valley Water Supply District should investigate ways of mitigating impacts of federal and private water resource projects or permitted activities on Gulf sturgeon populations. 
	2.4.2 Evaluate, design, and provide means for Gulf sturgeon to bypass migration restrictions within essential habitats. 
	The structures preventing upstream migrations to essential habitats should be modified or removed to alllow for Gulf sturgeon passage. Specific modifications will depend on the type of obstruction, river hydrology and the importance of the habitat to the recovery of the species in that particular ecosystem. Studies regarding Gulf sturgeon behavior may be required to assist in development and design of fish passa,ges. Modifications which provide for both up- and downstream tiravel by large and small fish ne:
	First, an assessment of existing modifications should be conducted. The assessrnent should consider the effectiveness of the modification for use by other migratory species such as shad and striped bass. Designs should be solicited from engineering and environmental consultants. Passage structures which show promise must be evaluated to document the relative degree of usage by Gulf sturgeon. The NMFS, COE, NBS, FWS, and Federal Energy Regulatory Commission (FERC) should investigate the use of poteintial pas
	2.4.3 Operate and/or modify dams to restore the benefits of historical flow pattenns and processes of sedimentation. 
	The operating schedules of the dams need to be evaluated to determine if water releases are benefiting the life history requirements of the Gulf sturgeon. The operations of existing structures found to be detrimental to the life cycle of Gulf sturgeon should be evaluateld to determine if modifications to approxiniate historical flow a.nd sedimentation patterns are possible. The COE and FERC in coordination with the GSMFC', Gulf states resource management agencies, FWS, and NMFS should1 identify potential rn
	2.4.4 Identify potential modifications to specific navigation projects to mininiize impacts which alter riverine habitats or modify thermal or substrate charac1.eristics of those habitats. 
	Navigation projects that halve altered or modified the thermal characteristics or natural substrates of rivers should be evaluated to determine if modifications to approximate historical conditions are possible. The COE should assist the FWS in its efforts to define and protect Gulf sturgeon spawning and other essential habitats in federal project areas. The COE should study, seek funding, implement or take appropriate remedial actions to rectify navigation projects where feasible. 
	2.4.5 Restore the benefits of natural riverine habitats. 
	Dams and channel modifications have reduced habitat diversity willthin the range of the Gulf sturgeon. Diversity of riverine habitat (e.g., main channlel, side channel, t~ackwater and braided channel) promotes a corresponding faunal diversity. The Gulf sturgeon evolved in natural riverime settings where suclh diversity was prevalent. Gulf sturgeon survival could be expected to be'cornlpromised if the benefits of riverine habitat diversity are not restored. The: FWS sll'lould work with the COE to identify wa
	2!.4.6 Seek optimum consistency between the purposes of fi1,:deral and state authorized reservoirs, flood control projects, navigatioin projects, hydropower projects, arid federal and state mandated restorations of fish populaltions. 
	Many water projects, such as hydropower and flood control dams and navigation activities, are authorized by state and federal governments for their respective purposes. Also, there are many state and federal programs authc~lrized to restore declining fish populations. Examples include species listed under the ESA, anadromous fisheries addressed under the Anadromoils Fislh Conqe~~vation 
	Act, and coastal fisheries addressed under the Interjurisdictional Fisheries Act and the Magnuson Fisheries Conservation and Management Act. 
	All government authorized and proposed projects and mandlates sholuld be reviewed in order to evaluate the potential to achieve recovery of Gulf' sturgeolll. The GSMFC sl~ould facilitate a multi-agency effort to identify project mandate:; and prepare a sllrnmary and recommendation report in partnership with the apprc~lpriate state: and federal agencies. Recommendations should be forwarded to each (of the Statc:s of l,ouisiana, Mississippi, Alabama, and Florida's State legislature anid congressional delegati
	2.5 Maintain genetic integrity and diversity of wild and h~atcheny-rearetll stocks. 
	Major conservation issues that must be addressed by this recovery program reliative to health of stocks, genetic conservation of stocks and displacenle~nt of stocks. A major concern in any stock restoration and enhancement program is the potential impact of introduced fish on existing wild stocks. This impact can af,fect wild stocks by a variety of mechanisms: 
	1. 
	1. 
	1. 
	Disease a.nd parasite transfer. 

	2. 
	2. 
	Behavioral and ecological interference. 

	3. 
	3. 
	Genetic consequences of interbreeding, reduction in gene flow, introduction of strains susceptible to disease. 


	Problems resulting from failure to protect habitat, to control fishing pressure, to ensure correct managemlent of water resources, to control e:nvironmental contamination, and to effectively manage other parameters have contributed to reductions in stccks of Gulf sturgeon. These problems are readily evident and appropriate actions can be taken to correct them. At this point, the potential adverse effects of initiating a stocking program are unknown. The potential effects of initiating any stocking program s
	2.5.1 Evaluate the neeld to stock hatchery-produced Gulf sturgeon considering habitat suitability and current population status. 
	An assessment ol' whether stocking hatchery-produced fish will benefit the overall recovery of the Gulf sturgeon is paramount to the future development of Gulf sturgeon hatchery programs. An evaluation of whether the rivers to be stocked have suitable habitat to support Ithe stocked fish, natural reproduction, and any progeny shoulti be conducted. The recovery of the subspecies cannot be based on a "put and take" Gulf sturgeon fishery. Government agencies, NGOs, and universities investigating Gulf sturgeon 
	If it is determined that there is a need for stocking, the stocking should be secondlary to other recovery efforts that identify essential habitats and emphasize habitat restoration. The (70E should continue to work with the FWS in efforts to construct a permanent hatchery on the Apalachicola River to help in the restoration (and maintenance of the Apalachicola River Gulf sturgeon population if it is determined that stocking is necessary for recovery of the subspecies. 
	2.5.2 Develop policy and guidelines for hatchery and culture operations related to stocking. 
	Raising hatchery produced fish to a size large enough to overcome lack of suitable habitat increases survival. Also, at larger sizes, these fish can be tagged iind recovered, enabling assessnient of the efficacy or success of the stocking effort. Peer rr:view and evaluation of a particular stocking effort should be included in any proposal to release hatchery-reared Gulf sturgeon. Gulf states resource management agencies, GSMFC, FWS, NMFS, NGOs, universities, and other involved 
	Raising hatchery produced fish to a size large enough to overcome lack of suitable habitat increases survival. Also, at larger sizes, these fish can be tagged iind recovered, enabling assessnient of the efficacy or success of the stocking effort. Peer rr:view and evaluation of a particular stocking effort should be included in any proposal to release hatchery-reared Gulf sturgeon. Gulf states resource management agencies, GSMFC, FWS, NMFS, NGOs, universities, and other involved 
	researchers should prepare a hatchery and culture operations plan rellating to stocking jpolicy/guidelines. The FWS should take the lead in coordinatii~ig, seeking peer review, and completing the document. 

	2.5.3 intentional introductions of non-indigenous stock or other sturgeor11 species. 
	Develop and implement a regulatory framework tlo elimina.te accidental and 

	Release of hatchery-reared fish without a program of monitoring does not fulfill governrnen~t's role as a steward of renewalble natural resources. Monitoring and systematic assessment of stocks will assist in determining the imp,ilct of accidental and intentional releases of non-indigenous stock or other sturgeon species. This recovery plan recognizes that it is irresponsible to intentionally release fish wlthout review or concurrence from the recovery team or coordinator, and therefore undocumented intenti
	At a minimum, the recommendations of tht: Aquatic Nuisance Species Task Force (ANSTF) which was established under the Nonmdige,nous Aquatic Nuisance Prevention and Control Act of 1990 should he coriduc:ted. 'The task force developed recommendations regarding direct introductions and indirect, accideiltal release from public and private sector facilities. All State agencies within the sitbspecies' range and GSMFC, FWS, NBS, NMFS, NGOs, universities, and other involved researchers should prepare a consensus p
	3.0 Coordinate and facilitate exchange of information on Gulf sturgeon c:onservation and recovery activities. 
	Any research and/or management activities on fish species which transcenld jurisdictional boundaries must be coordinated. Management and recovery actions must be clonsistent across the range of the subspecies in order to be effective. Gulf sturgeon recovery efforts will be enh~ancedby the coordination of activities and exchange of information regarding the biology and management of all sturgeon species. 
	3.1 Coordinate research and recovery actions. 
	Coordination activities involving state and federal resource management ap,encies, NGOs, and universities with an interest in the Gulf sturgeon should be conducted at least every two years. Such coordination will provide for studies and malyagement plans which will reduce 
	Coordination activities involving state and federal resource management ap,encies, NGOs, and universities with an interest in the Gulf sturgeon should be conducted at least every two years. Such coordination will provide for studies and malyagement plans which will reduce 
	duplication OF effort, enhance cooperation, and optimize agency manpowt:r and funding. 

	Tlhe FWS and GSMFC should take the lead in conducting the coordination activities. 
	3.2 Develop an effective communication program or network for obtaining ancil disseminating information on recovery actions and research results. 
	All recovery participants including state and federal agencies, NGOs, and universities working on Gulf sturgeon are strongly urged to publish research findings in technicail publications. Unpublished reports (gray literature), bibliographies, and availabl~e data ol~il Gulf sturgeoin should be compiled and published or otherwise made available to all1 participants. Acquiring, disseminating, and maintaining information regarding Gull! sturgeo~~l recovery activities should be centralized. The FWS should take t
	In order to ensure effective communication among the various entities involvetl in Gulf stlurgeon research, recovery andl management, a newsletter should be developed antd disseminated on a regullar basis. This newsletter would provide all interested parties witlli the most up-to-date information regarding progress toward achieving the goals of th~,: Recovery Plan. The FFVS should take the lead in preparing, printing, and disseminating &I,: newsletter and coordinating with other existing sturgeon newsletter
	3.3 Develop a non--scientific constituency and public information program directecd toward enhancing recovery actions. 
	In order for {Gulf sturgeon recovery actions to be successhl, the gene:ral public: must be aware of sucln actions iind understand the need for them. An information and leducatio~ll program must be developed to imform the public of the causes of the declinc: of Gullf sturgeon, to increase the public's awareness, understanding, and involvemenr. in Gullf sourgeon recovery efforts and to promote wise use of land in watersheds. Ecilucation~i~l materials suc'h as brochures, newspaper and magazine articles, public
	Impleinent recovery program. 
	Existing budgets of involved agencies and other parties are not capable of fully funding the Gullf sturgelon recovery plan. Coimpetition for funding under the ESA is intense, partly due 1.0 the loajv level of appropriations to the program and the increasing number of listed species. In order to assure that actions which would result in recovery of the Gulf sturgeon are implernentecl, funding 
	Existing budgets of involved agencies and other parties are not capable of fully funding the Gullf sturgelon recovery plan. Coimpetition for funding under the ESA is intense, partly due 1.0 the loajv level of appropriations to the program and the increasing number of listed species. In order to assure that actions which would result in recovery of the Gulf sturgeon are implernentecl, funding 
	for activities must be secured and a designated lead recovery office mulst be identified. Involvement of NGOs, and universities should be solicited. 

	4.1 Designate and fund a Gulf sturgeon recovery lead office. 
	Funding to support a FWS recovery lead office must be identified to coordinate a multi- agency, multi-disciplinary recovery implementation committee. The lead office should document all research, recovery, and management. information and plans. Work would be combined with other FWS duties. The lead office should be in a location which facilitates coordination with all Gulf sturgeon activities. The lead office should be funded until the Gulf sturgeon is considered recovered according to the Recovery Plan. 
	4.2 Seek funding for Gulf sturgeon recovery activities. 
	The recovery lead office, with support from involved agencies, NGOs, universities, and the public should seek to bring high visibility to the need for funding of Gulf' silurgeon recovery activities. Funding strategies to acquire Congressional appropri;stions arld other funding sources should be developed. The recovery lead office slhould facilitate.: this effort and coordinate a unified funding package for Gulf sturgeon recovery activities in the southeast. 
	4.3 Implement projects or actions which will achieve recovery plan objectives. 
	Based on the recovery plan, a series of specific projects will be identified which could bring about improvemerlts in the habitat or stock condition of C;ulf sturgeon Irn specific river systems, throughout the range of the species. Projects should be sublmitted to the appropriate agencies or funding sources for consideration. The Gulf states resouxce management agencies should be given first opportunity to irnplenlent the identified projects, through joint efforts with FWS , NBS, NMFS, universities, NGOs, o
	4.4 Develop and implement a program to monitor population lev~els and habitat conditions of known populations in the management units as well as nellivly discovered, introduced, or exp,anding populations. 
	The status of the subspecies and its ecosystems should be monitored to assess any progress toward recovery while recovery actions are ongoing and following ~omplt~tion 
	of actions. A standardized assessment program should be designed by a multi-agency group coordinated by the recovery lead office and the GSMFC. The Gulf states resource management agencies, federal agencies, universities, NGOs, and other researchers should conduct an annual assessment of the management unit population levels in their area of responsibility or as appropriate. The recovery lead office should maintain, collate, (and review the assessments preferably on an annual basis but at least every two ye
	Monitor recovery program. 
	A recovery plan benefits a species only if it is implemented. The plan and its implementation must be strong enough to provide adequate guidance to species managers but be flexible enough so that it may be changed or revised to recover the species. In addition, the FWS arid NMF,'S are required by Congress to track th~e status of all listed species anti the implementation c~lf recovery plans, financial expenditures for each species or clusters of species, and status of recovered species. 
	5.,1 Assess overall success of Ithe recovery program and recommend action. 
	The recovery program must be evaluated periodically to determine if it is making progress in achieving recovery objectives and to recommend future actions. These actions could include changes in recovery objectives, continuing or increasing protection, implementinjg new measures, revising recovery plans and recommending delisting. The recovery program sh~ould be prt:ferably evaluated annually but at least biennially. The recovery 1e:ad officc,: sh~ould be responsible for collection of the required informati
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	111:. IMPLEMENTATION SCHEDULE 
	The Implementation Schedule indicates task priorities, task numbers, task descrllptions, duration of tasks, potential or participating parties, and lastly, estimated costs (Table 3). These tasks, when accomplished, will bring about the recovery objectives for the Gulf sturgc:on as discussed in Part I1 of this plan. 
	Parties with authority, responsibility, or expressed interest to implemenlt a specillic recovery task are identified in the Implementation Schedule. When more than one party has been identified, the proposed lead party is indicated by an asterisk (*). The listing of a party in the Implementation Schedule does not imply a requirement or that prior approval has been given by that party to participate or expend funds. However, parties willing to participatc: will benefit by being able to show in their own budg
	Folllowing are definitions to column headings and keys to abbreviations and ac:ronyms used in the Implementation Schedule: 
	-Task Number & Task: Recovery tasks as numbered in the recovery outline. Refer to the Narrative for task descriptions. 
	Priloritv Number: All priority 1 tasks are listed first, followed by priority 2 and priority 3 tasks. 
	Priority 1 -All actions that must be taken to prevent exti~llction or to prevenlt the subspecies from declining irreversibly in the foreseeable future. 
	Priority 2 -All actions that must be taken to prevent a sigmifica~it declin~le in subspecies populationlhabitat quality, or some other significant negative impact short (of extinction. 
	Priority 3 -All other actions necessary to provide for full recovery (or reclassification) of the species. 
	-Task Duration: Years to complete the corresponding task. Study designs can inlcorporate more than one task, which can reduce the time needed for task completion. 
	Underway -Task already being implemented. 
	Continuing -Task necessary until recovery 
	Continuing -Task necessary until recovery 
	Responsible or Participating Partv: Federal or state government agencies or universities (party) with the responsibility andlor capability to fund or carry out the corresponding recovery task., 

	F'WS Region -FWS Regions (only states in the Gulf sturgeons's range are listed) 2 -Albuquerque (Texas) 4 -Atlanta (LA, MS, AL, IZL) 
	F'WS Prograrn -Division or program of the FWS .FF-Fisheries .FRO-Fisheries Resources Office .ES-Ecological Services .LE-Law Enforcement .WNFI-I-Welaka National Fish Hatchery .WSRFC- Warm Springs Regionall Fisheries Center .GCFCIO- Gulf Coast Fisheries Coordination Office .
	Other Federall Agencies 
	COE -U.S. Army Corps of Engineers 
	EPA -U.S. Environmental Protection Agency 
	MMS -Minerals Management Service 
	NMFS; -National Marine Fisheries Service 
	FERC -Federal Energy Regulatory Coummission 
	NBS -National Biological ServiceISouthestern Biological Science Center 
	Gainesville, FL 
	NRCS -Natural Resources Conservation Service 
	State Agencies 
	GSRMA -Gulf States Resource Management Agencies 
	Louisiana Department of Wildlife and Fisheries 
	Missjlssippi Department of Wildlife, Fisheries, and Parks 
	Alabama Department of Conservation and Natural Resources 
	Florida Department of ]Environmental Protection 
	Texas Parks and Wildlife Department 
	CES -Cooperative Extension Service (all GSRMA) 
	Other Parties .GSMFC -Gulf States Marine Fisheries Commission .CCC -Caribbean Conservation Corporation .UF -University of Florida .
	Cost Estimates: Estimated fiscal year cost, in thousands of dolllars, to complete the corresponding task. The: costs associated with a task or party represent the estimated dollar amount to complete the lask and are not necessarily the fiscal responsibility ol' the associated 
	pafly. 
	Study designs can incorporate more than one task, which when combilied can ireduce the cost frorn when tasks are conducted separately. Cost for implementing "continuing" recovery tasks are in excess of what is displayed for the five years in the schedule. 
	Cornments: Additional information if appropriate. 
	TABLE 3. IMPLEMENTA4TIONSCHEDULE FOR GULF STUXGEON RECOVTERY ACTIONS 
	GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE 
	TABLE 3. (continued). IMPLEMENTATION SCHEDULE FOR GULF STURGEON RECOVERY ACTIONS 
	GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE 


	TABLE 3. (continued). IMPLEMENTATION SCHEDULE FOR GULF STURGEON RECOVERY ACTIONS 
	TABLE 3. (continued). IMPLEMENTATION SCHEDULE FOR GULF STURGEON RECOVERY ACTIONS 
	GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE 
	RESPONSIBLE PARTY .ESTIMATED FISCAL YEAR COSTS ($000)
	-.-., -. .-.,
	a,. 7.
	PiiiOiiiiY 1 HDh 1 HDh IHD~ 
	COMMENTS 
	FWS OTHER
	# DESCRIPTION DURATION FY 1 FY 2 FY 3 FY 4 FY 5 (YEARS' 
	Reglon Program FWS Other FWS Other FWS Other FWS Other FWS Other 
	7 2.4.7 Identify dam and lock 7 A ES-PC GSMFC* 15 .sites that offer the FRO-PC COE 10.
	-

	2 .greatest feasibility for GSRMA 20 .successful restoration of .and to essential habitats .
	2 .2.4.4 Identify potential underway 4 ES FERC* 5 10 5 10 2 5 some funding modltlcatlons to spec~i~c cont~nuing FRO-PC COE' 5 10 5 10 unaei lxlstlng
	2151 I I 
	2151 I I 
	programs. Pro1

	navigation projects to .GCFCO NMFS 5 2 5 2 
	navigation projects to .GCFCO NMFS 5 2 5 2 
	mod. costs

	minimize impacts which .GSRMA 8 8 
	undetermined alter riverine habitats or GSMFC 5 5 and may require 
	I I I 21jI I I I I.rnnrlify thnrrnll nr Co~rcas. ...--... *. .-. .-. -. . 
	11 
	I 

	author. & non-
	substrate characteristics 
	federal sponsor
	of those habitats. 
	2 4.3 Implement projects or underway 4 FF GSRMA" .lndrv8dualprolsct 
	actions which will .continuing FRO-PC NGOs funding ID elsewhere ~n
	achieve recovery plan 
	achieve recovery plan 
	achieve recovery plan 
	schedule

	objectives 

	2 .4.2 Seek funding for Gulf underway 4 ES* NBS Funded under sturgeon recovery continuing GCFCO GSMFC exist~ng 
	programs
	lo 

	activities .GSRMA 
	Identify and eliminate continuing 4 ES NBS 22105 .,5 
	feffmt 
	known and potential .EPA" 2 75 75 :O
	20 

	1 4 1 1
	1 .

	2.2.4 .dltermlncd by
	impacts to water quantity .GSRMA 
	8 8 
	Outcome of task
	and quality associated .NRCS 
	2.2.1 
	with existing and 
	proposed developments, .1 -1 I 
	agricultural uses, and .water diversions in .management units .

	I I .I I / I IIIIIIIII I.
	I I .I I / I IIIIIIIII I.
	1'-
	2.2.5 .Assess the relationship 2 4 ES USGS" 252 125 Mostly funded L ..--...-A. .
	uetweezl yruut~urv.ate~ GAE:<R .unds: :he T:;~ state Comp
	pumping and reduction of 
	pumping and reduction of 
	pumping and reduction of 
	Studv AL,GA,FL

	groundwater flows into 

	management units, and
	I / I
	I I I 
	I I .

	quantify loss of riverine I
	I 

	1 .' I Ill: I 
	II 

	i 
	groundwater in-flows 
	habiiai io 
	~ 

	Figure
	TABLE 3. (continued). IMPLEMENTATION SCHEDULE FOR GULF STURGEON RECOVERY ACTIONS 
	I. 
	11 .
	GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE 
	II .
	Figure
	APPENDICES .
	APPENDICES .
	APPENDIX A .
	FISHERY MANAGEMENT JURISDICTIONS, LAWS AN11 PO1,IClES (AFFECTIIVG .THE GULF STURGEON .
	APPENDIX A .
	FISHERY MANAGEMENT JURISDICTIONS, LAWS AND POLICILES AFF'ECTING THE STOCKS: 
	Gullf sturgeon may utilize both fresh water and marine habitats at different tiniles of the year. Excursions into the territorial waters (Exclusive Economic Zone) of the IJnited St.;ates may occur. This factor in its biology, together with its range, subject the subspecies to the regulatory jurisdictions of the federal government as well as the States of' Alabama, Louisiana, Mississippi and. Florida. Numerous state and federal legislative and regulatory actions may a:lFfect the stocks. The following is a pl
	Federal Management Institutions. Although some recreational and subsistence harvests of Gulf sturgeon have occurred at times, the primary fishery far the sturgeon has been commercial. Because Gulf sturgeon fisheries have occurred primarily in state waters, federal agencies historically have not directly managed the stocks; thollgh, the federal government has maintained commercial fishery landing irecords on the subspecies for about the past 100 years. Nonetheless, a variety of federal agencies, through thei
	Regional Fishery Management Councils. With the passage of' the Ma,gnuson Fishery Conservatioin and Management Act (MFCMA), the federal goven~lrnent assumed responsibility for fishery management within the Exclusive Ecor~~omic 
	Zc~lne (EEZ). The EEZ is contiguous to the territorial sea, with an inner boundary at the outer boundary of each coastal state. The outer boundary continues out 200 milies. Mai~lagement of the EEZ is to be based [on fishery management plans developed by 11egional fishery managemest councils. Each council prepares plans, with respect 110 each fishery requiring management, within its geographical area of authority and amends such plans as necessary. Plans are implemented as federal regulation through the Depa
	Among the guidelines, under which the councils must operate, are stand,ards which state that, to the extent practicable, an individual stock of fish shall be managed as a unit throughout its range and that management shall, where practicable, promote efficiency, minimize costs and avoid unnecessary duplication (MFCMA Section 3(111a). 
	The Gulf of Mexico Fishery Management Council has not devel(,~ped, nor is it considering, a management plan for the Gulf sturgeon. Furthermore, no significant fishery for the subspec~~es 
	exists in the EEZ of the U.S. Gulf of Mexico. 
	Department of Commerce, National Oceanic and Atmospheric Administration (IVOAPd. 
	National Marine Fisheries Service. The Secretary of Commerce, acting through the NMFS, has the ultimate authority to approve (or disapprove all fishery management plans prepared by regional fishery managernent councils. Where a council fails to develop a plan, or to correct Zn unacceptable plan, the Secretary may do so. The NMFS also collects data and statistics on fisheries and fishermen, performs research, and conducts management authorized by international treaties. The NMFS has the authority to enforce 
	The NMFS exercises no management jurisdiction of the Gulf sturgeon, other th,an permitting scieni.ific or incidental take under the Endangered Species Act and enforcement. The NMFS conducts some research and data collection programs and cornm~ents on all projects that affect marine fishery habitat under the Fish a.rld Wildliife Coordlination Act and Section 10 of tlhe Rivers and Harbors Act. 
	The NMFS has eintered into a Cooperative Agrrement with the Department of the Amny to Reistore and Create Fish Habilat. Under this agreement, the NMFS and the COE coordinate effort!; to identify federal projects that could be modified to enhance fish habitat. 
	OfSice of Ocean (2nd Coastal Resource Management (OCRM). The OCRM asserts its authority through the National Marine Sanctuaries Program pursuant to Title 111 of tlhe Marine Protection, Research, and Sanctuaries Act (MPRSA). The OCRM Estuarine Sanctuary Program has designated Looe Key xn Monroe County, Rookery Bay in Collier County, the Apalachicola River and Way in Il~ranklin County, Florida, and Weeks Bay in Baldwin County, Alabama, as estuarine sanctuaries. 
	The OCRM may influence fishely managenlent for Gulf sturgeon indirectly throu;i;h administration of the Coastal Zone Management Program and by setting standards and approving funding for state coastall zone management programs. Some states in the Gulf utilize a portion of these monies iln their habitat protection and enhancement prograrns including reef maintenance and enhancement. 
	Department of the Interior (DOI). 
	National Park Service (NPS). The NPS under the DO1 may regulate fishing activities within national park boundaries. Such regulations may affect Gulf sturgean withiin specific parks. The NPS has authority to protect fishes and fish habitat primarily through 
	National Park Service (NPS). The NPS under the DO1 may regulate fishing activities within national park boundaries. Such regulations may affect Gulf sturgean withiin specific parks. The NPS has authority to protect fishes and fish habitat primarily through 
	the establishlment of coastal and nearshore national parks and natior~lal monuments. Everglades National Park in Florida and the Mississippi District of Gulf llslands National Seashore are two examj~les of national park areas where Gulf sturgeon may occur. 

	U.S. Fish and Wildlife Service. The authority of the FWS to affect the management of the Gulf stuirgesn is based primarily on the Endangered Species Act alld the Fish and Wildlife Coordination Act. The FWS is the lead agency in develloping thle recovery plan for the subspecies under the Endangered Species Act. Under the Fish and Wildlife Coordination Act, the FWS, in conjunction with the NMFS, reviews and comments on proposals to alter habitat. Dam construction, drainage projects, cha~nnel alteration, wetla
	Gulf sturgeoln occur in the aquatic portions (riverinc::, estuarine, marimne) of national wildlife refuges (NWR) such as Pine Island NWR, Islarild Bay NVVR, Passage Key NWR, PinelPas NWR, Chassah~owitzka NWR,Cedar Keys NWR, Lower Suwaillnee NWR, St. Marks NWR., St. Vincent NWR, Florida, Bon Secouir NWR, .Alabamal, Bogue Clhitto NWR, Louisiana and Mississippi, and Delta NWR, Breton Island NWK, Bayou Sauvage NWR, Lacassine NWR, Louisiana. Fish and wildlife popula~tions and their harvest within refuges are usu
	National Bioucal Service. The National Biological Service (IVBS) is [the Department of Interior's inewest bureau. The NBS was created November 11., 1993, t~yconsolidating the biological research, inventory, monitoring, and information transfer programs of seven Interior bureaus: FWS, NPS, MMS, USGS, Burcau of Lard Manal~;ement, Bureau of Reclaimation, and Office of Surface Mining. The Southea~~tern 
	Bicllogical Service Center (Center), Gainesville, Florida, of NBS was fonnerlly a research c11:nter for FWS. The Center h~as conducted research on Gulf sturgeon since 1987 and willl continue vvork in this area as requested by FWS and other agencies. 
	Environrnent&Protection Agency. The EPA, through its admlinistratic ,n of the Clean Water Act, National Pollutant Discharge Elimination System (NPIIES 11, may provide protection to Gulf sturgeon habitat. Applications for permits to dlischarge pollutants may be disapproved or conditioned to protect fresh and estuariine aquatic resc lurces. 
	1J.S. Denartment of the Army, Corps of Engineers. Gulf sturgeon habitat may be influenced by the COE's regulatory responsibilitit:~ pursuant to the Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act. Under these laws, the COE may authorize proposals to dredge, fill and construct in navigable waters (Section 10) or to discharge dredged or fill material into wetland areas and waters of the: United States (Section 404). Such proposals could affect Gulf sturgeon habitat. The COE is 
	Treatiies and Olther International Agreements. There are no treaties or othler international agreements that affect the Gulf sturgeon. No foreign fishing applicatio~ns for Gulf sturgeon harvest have been submitted to lthe United States government. 
	Federal Laws, Rlegulations and l'olicies. Tlle following Federal laws, regulations arid policies may directly and indirectly influence the h~abitat, populations and ultimately the management of the Gulf sturgeon. 
	Anadromous Fish Conservation Act (AFCA). The AFCA authorizes the Secretary of the Interior to initiate cooperative programs with the states to conserve, develop and (enhance the nation's anatlromous fisheries. The Act authorizes construction, installatio~n, maintenance and operation of structures to improve or facilitate feeding, spawning and free migration of anadromous fish. 
	Coastal Zone Management Act and Estuarine Areas Act. Congress passed policy on values of estuaries and coastal areas through these Acts. Comprehensive planning progralms to be carried out at the state level, were established to enhance, protect, and utilize coastal resources. Federal activities must comply with the individual state progralms. Habitat may be protected by planning and regulating development damage to sensitive coastal habitats. 
	Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). This act is also referred to as thc "Superfund". It can provide funding f13r "clean-up" of important habitat areas affected by oil spills or other distinct pollution discharge events. 
	Endangered Species Act (ESA). The ESA provides for the protection of habitat nt:cessary for the continued existence of species listed ars threatened or endangered. Section 7 (of the ESA requires consultation with the FWS or NMFS by a federal agency if an action authorized, funded or carried out by such agency may affect a listed species or its critical habitat (a legal, area-specific designation). Section 7 also prohibits any federal action that would jeopardize the continued existence of <alisted species o
	Endangered Species Act (ESA). The ESA provides for the protection of habitat nt:cessary for the continued existence of species listed ars threatened or endangered. Section 7 (of the ESA requires consultation with the FWS or NMFS by a federal agency if an action authorized, funded or carried out by such agency may affect a listed species or its critical habitat (a legal, area-specific designation). Section 7 also prohibits any federal action that would jeopardize the continued existence of <alisted species o
	other essential life funci.ions. The ESA also requires preparation of a relcovery plan for each listed slpecies outlining actions needed to allow the particular species to reach a population level at which it may be delisted. 

	Fedeml Power Act (FPA). The FPA regulates the construction and operation of hydroelectric power plaitlts through a system of licenses and permits issued by the federal Energy Regulatory Connrnission (FERC) (formerly Federal Power Con~lmission). The FWS, NMFS, state agencies and others may review propo!sed liceitlses and make recommendations with respect to the needs of instreani flour for fis,h and wildlife downstream of dams as well as the impacts that reservoir establishment nllay have on fish and wildlif
	Federal Watl~r Pollutiofil Control Act (FWPCA). Also called the "Clean 'Water Act", the FWPCA provides for the protection of water quality at the federal level. The law also provides for assessment of injury, destruction, or loss of natural resources caused by discharge of pollutants. 
	Of major significance is Section 404 of the Clean Water Act (CWA), whi~ch prohibits the discharge of dredged or fill material into navigable waters without a per~mit. Navigable waters are defined under the CWA to include all waters of the Itunited States, including the territorial seas andl wetlands adjacent to such waters. 'The peninit program is administered by the COE. The Environmental Protection Agency (EPl'i) may approve delegation of Section 4104 permit authority for certain waters (not inclu~~ding 
	traditional navigable waters) to a state agency; however, it retains the authority to ~llrohibit or deny a proposed discharge under Section 404(c) of the CWAL. Recent attempts to revise Section 404 or change the legal definition of wetlands may affect the utility of the ClWA in wetlands protection. Although of limited applicability to anadromous Ihsh restoration, Section 404 may be iimportant in protecting certain types oli' coastall habitats or in protecting water quality in certain streams. It may also be
	The FWPCA also authorized programs to remove or limit the entry of various types of pollutants into the nation's waters. A point source permit system was es~tablished by the EPA and is now being administered at the state level in most states This system, referred to as the National Pollutant Discharge Elimination System (NPDES), sets specific limits on discharge of various types of pollutants from point source outfalls. A non-point source control program focuses primarily on the reduction of agricultural si
	Both chemical cointamination and siltation maLy be major factors limiting populations 13f anadromous Gulf fish species. Efforts to achieve anadromous fish restoration in key river drainages should be aimed alt assuring compliance with established point and noin- point :source reduction programs in these basins. 
	C 
	Federal Water Project Recreation Act. This ,4ct requires that consideration be given to 
	fish and wildlife t:nhancement in federal wate:r projects. 
	Fish and Wildlife Act of 1956. This act provides assistance to states in the form of law enforcement training and cooperative law enforcement agreements. It also allows for disposal of property abandoned or forfeited in conjunction with convictions. Some equiprnent may be transferred to states. The act prohibits airborne hunting and fishing activities. 
	Fish and Wildlife Coordination Act (FWCA). The Fish and Wildlife Coordination Act (FWCA) is the primary law providing for consideration of fish and wildlife habitat values in conjunction with federal water development activities. Under this law the Secxetaries of Interior and Commerce may investigate, report and advise on the effects feder. ,a1water develalpment projlects may have on fish and wildlife habitat. Such reports and recommendations, which require concurrence of the state(s) involved, must accompa
	The FWCA also applies to water--related activities proposed by other orgariizaltions or 
	individuals if those activities require a federal permit or license. The FWS and NMFS 
	may review the proposed permit action and recommend to the permitting agencies 110 
	avoid or mitigate any potential adverse effect,^ on fish and wildlife habitat. 
	Fish Alestoration and Management Projects Act of 1950. Under this act, the DO1 is authorized to provide funds to state fish and game agencies for fish restoration and management projects. Funds for protection of threatened fish communities that are located within state waters could be made available under the act. 
	Food and Agricu1,ture Act of 1962. This Act established a Resource Conservation anid Development Program for regionally-sponsored flood control and drainage projects that receive financial and technical assistance fronn the Soil Conservation Service. Thoug1,h not as active a program as it once was, activities under this program may have relevance, both positive anti negative, to anadromou:; fish habitat protection, restoration or enhancement. 
	Lacey Act of 1981, as amended. 'The Lacey Act prohibits import, export and interstate transport of illegally-taken fish and wildlife. As such, the Act provides for federal prosecution for violations of state fish and wildlife laws. The potential for federisl 
	Lacey Act of 1981, as amended. 'The Lacey Act prohibits import, export and interstate transport of illegally-taken fish and wildlife. As such, the Act provides for federal prosecution for violations of state fish and wildlife laws. The potential for federisl 
	convictions under this Act, with its more stringent penalties, has prol~ably reduced 

	interstate transport of illegally-possessed Gulf sturgeon. 
	Magnuson Fishery Conservation and Management Act. This Act prc'llvides for the conservation of habitats throughout the ranges of anadromous speci11,:s within the Exclusive Economic Zone (EEZ). It mandates the preparation of fishery management plans for important fishery resources and sets national standards to be met Iby such plans. Each plan attempts to define, establish and maintain the optimum yiel~d for a given fishery. 
	Marine Plastic Research and Control Act of 1987 and MARPOL Annex V. MARPOL Annex V is a, product of the International Convention for the Prevention of Pollution from Ships, 31973178. Fkegulations under this Act prohibit ocean discha~rge of plastics from ships; restrict discharge of other types of floating ship's garbage (packaging and dunnage) for up to 25 r~autical miles from any land; restrict discharge of victual and other recomposable waste up to 12 nautical miles from land; and req~nire ports and termi
	Marine Protection, Research and Sanctuaries Act of 1972 (MPRSA), Titless I and III {and the Shore Protection Act of 1988 (SPA). The MPRSA ]protects fish habitat through establishment and maintenance of marine sanctuaries. This Acf and the SPA regulate ocean transportation and dumping of dredged materials, sewage sludge and other materials. Criteria for issuing permits include considering the effects dlilmping has; on the marine environment, ecological systems and fisheries resources. Per~~nits
	are issued by the Corps of Engineers. 
	National Environmental Policy Act (NEPA). The NEPA requires an environmental review process of all federal actions. This includes preparation of an environmental impact statennent for major federal actions that may affect the quality of the human environment. Less rigorous environmental assessments are reviewed Kor most other actions while some actions are categorically excluded from lormal rr:view. These reviews provide an opportunity for the agency and the public to comment, on projects that may impact fi
	Oil Pollution Acl. This Act provides a degree of protection to coastal fisheries habitat by regulating discharge (of oil from United States registry ships. Under tllie Act, tankers cannot discharge oil within 50 nautical miles of land, and other ships rnlrst discharge as far as practicable from land. 
	Outer Continental Shev (OCS) Lands Act Amendmenfs (of 1979. 'Thesie Amendments provide for assessmen1.s of the effects oil and gas e:xploraition, development and production have on biological resources. The law also provides a channel for comments on federal approval of leasing OCS areas for exploration and development. Oil andl gas 
	Outer Continental Shev (OCS) Lands Act Amendmenfs (of 1979. 'Thesie Amendments provide for assessmen1.s of the effects oil and gas e:xploraition, development and production have on biological resources. The law also provides a channel for comments on federal approval of leasing OCS areas for exploration and development. Oil andl gas 
	leasing activities could be of concern for coastal anadromous fish habitat and offshore winter habitat of the Gulf sturgeon. 

	River and Harbor Act of 1899. Secrion 10 of the River and Harbor Act requires a permit from the U.S. Amy Corps of ]Engineers (COE) to place structures in navigable waters of the United States or modify ,a navigable stream by excavation or filling activities. 
	Water Resources Development Acts (WBDA). These legislative actions authorize the COE to study and/or construct individual water resource projects. Prior to 1974 such acts were known as the "Flood Control Act of (year)", the "River and Harbor Act of (year)" or commonly called the "Omnibus Bill." Beginning in 1974 these laws have been referred to as the "WRDA of (year)". Numerous projects may be authorized under these Acts in any givt:n year. Under the FWCA, "Wildlife conservation shall receive equal consider
	Of particular relevance to anadromous fish habitat restoration or enhancement is the WRDA of 1986. This Act authorized the COE to study and construct en~vironrnen~tal enhancement prqjects in conjunction with existing federal water projects. 
	STATE MANAGEMENT INSTITUTIONS, LAWS, IitEGULfiTIONS AND POLICLES. 
	State management institutions, laws and regulations for the Gulf sturgeon are relatively consistent among the four Gulf States within the species' range. Each state delegates substantial authority to its administrative agencies for establishir~~g management regulations. Brief narrative descriptions are presented below for each :state institution. Important state laws, regulations and policies are also summarized. 'ro the greatest extent possible, these requirements are current to the date of publication. 
	FLORIDA 
	Administrative Organization. 
	Florida Marine Fisheries Commission 2540 Executive Center Circle West, Suite 106 Tallahassee, FL 32301 Telephone: (904) 487-0554 
	The Florida Marine F ~sheries Commission, a seven- member board a1 ,pointed by the governor and confirmetl by the senate, was created by the Florida legidature in 1983. This commission was delegated rule-making authority over marine life Irn the following areas of concern: gear specification; prohibited gear; bag limits, size limits; species that may not be sold; protected species; closed areas; seasons; quality control codes with the exception of specific exemptions for shellfish; and special cc~lnsideratl
	relating to oyster and clam relaying. All rules passed by the commission require approval by the governor anti cabinet. The commission does not have authority over endangered species, license fees, pe~~lalty 
	provisions or over regulation of fishing gear in resit llential saltwater canals. 
	Florida Department of Environmental Protection (FDEP) Division of Marine Resources 3900 Commonwealth Boulevard Tallahassee, Florida 32!303 Telephone: (904) 488-6058 
	This agency is, charged with the administration, supervision, development and conservation of marine natural resources in Florida. The Florida Department of Natural Resources was the predt:cessor marine resources agency until its merger with the Florida Department of Environmental Regulation July 1, 1993. The agency is headed by the Governor and Cabinet. The governor and cabinet serve as the seven-me~~nber 
	board that approves or disapproves all rules and regulations pr.oniulgate~d by th~i: FDEP. The administrative head of ithe FDEP is the Department Secretary. Withir~i the FDEP' the 
	Division of Marine Resources, through Section 370.02(2), I7lorid;l Statute!,#, is empowered 
	Division of Marine Resources, through Section 370.02(2), I7lorid;l Statute!,#, is empowered 
	to conduct research directed toward managenlent of marine and anadromous fisheries in the interest of all people af Florida. The Division of Law Enforcement is responsible for enforcement of all marine resource related laws and all rules and regulatioris of the department. The Division of Marine Resources has the responsibility of overseeing the management and research efforts on the Gulf sturgeon including issuance of collectiing permits for the subspecies. 

	Floridla Game and Fresh Water Fish Commission. 
	Division of Wildllife 
	620 South Merdian Street 
	Tallahassee, Florida 32399 
	Contact: Mr. Doin A. Wood, Endangered Species Coordinator 
	Teleplhone: (904) 488-383 1 
	This agency is charged with the administration, supervision, development and conseirvation of wildlife and fresh water aquatic life in Florida. The FGIFC is a constitutionally autonomous agency and is overseen by a governor appointed five-member board. The ad~ninistrative head of Ithe FGIIZC is the executive director. Within t,he FGFC: the Division of Wildlife Resources, iirl accordance with the Florida Endianger~cd and Threatened Species Act of 1977, Section 372.072, Florida Statutes, and the Wildlife Code
	Floridla has habitat protection and permitting programs and a federally-approved Coaslal Zone Managemerit (CZM) program. 
	Legislative Authorization. Chapter 370 of the Florida Statutes Annotated contains law regula.ting coastal fisheries. The legislature passes statutes for the management of fisherlies resources as well as specific law:$ which are applicable withirr individual counties. 
	Reciprocal Agreement and Limited Entry Provisions. Not applicable, since any take of Gulf sturgeon is illegal in Florida. 
	Comm~ercial Landings Data Reporting Requirements. Not applicable since: all take of Gulf sturgeon is illegal in Florida. 
	Penaliries for Violations. Penalties for violatiions of Florida statutes and regulations are prescribed in Section 370.021, Florida Stahntes. Upon the arrest and conviction for violatiion of any of the regulations or laws, thie license holder shall show just cause wllly 
	his saltwater license shlould not be suspended or revoked. 
	Annual License Fees. Not applicable, since all take of Gulf sturgeon is illegal in Florida. 
	Laws and Regulations. It is illegal to take Acipenser oxyrinchus by any llneans statewide (1984) of the Florida Marine Fisheric,:~ Commission. (Most federal and state agencies have used the specific name A. c7xyrinchivu instead of the subspecific name A. o. desotoi. 
	according to Rude No. 46-15.01 

	ALABAMA 
	Administrative (3rganizc:ztion. 
	Alabama Department of Conservation and Natural Resources (ADCNR) 
	Alabama Marine Resources Division (AMRD) 
	P.O. Box 189 Dauphin Island, Alabarna 36528 Telephone: (205) 861-2882 
	Management authority (of fishery resources in Alabam,a is held lby the C'lornmissioner of the Department of Conservation and Natural Resources. ?'he Coni~missioner may promulgate rules or regulations designed for the protection, propilgation and conservation of all seafood. He may prescribe the manner of taking, times when fislhing may occur and designate areas where fish may or may not be caught; howlever, all regulations are to be directed toward the best interest of the seafood industry. 
	Most regulations are promulgated through the Administrative Procedures Act approved by the Alabama Legislature in 1983; however, bag limits and seasons are not subject to this Act. The Administrative Procedures Act outlines a series of events that imust precede the enactment of any regulations other than those ol' an emcxgency nature. Among this series of events are (a) the advertisement of the intent of the I egulation, (b) a public hearing for the regulation, (c) a 35-day waiting period following the pubi
	Alabama also has the AJabama Conservation Advisory Board (ACAB) ilhat is endowed with the responsibility tco provide advice on policies of the ADCIIVR. ?'hi[,.: board con~sists of the governor, the ADCNR commissioner and ten board menllbers. 
	The AMRD has responsibility for enforcing state laws and regulations, for conducting marine biological research and for serving as the adminiistirative alrm of the: commissioner with respect. to marine resources. The division recommemnds regi~llations to the commissioner. 
	Alabama has a habitat protection and ]permitting program and a federally approved CZ,M progr<am. 
	Legislative Author-ization. Chapters 2 and 12 of Title 9, Code of Alabama, contain statutes that concern marine fisheries. 
	Recip,rocal Agreement and Limited Entry Pfir?visions. Not applicable since all take of Gulf sturgeon is :illegal in Alabama. 
	Comnzercial Landings Data Reporting Requirements. Not applicable since all take of 
	Gulf sturgeon is illegal in Alabama. 
	Penultties for Viollations. Take of Gulf sturgeon is illegal in Alabama, any take is consiclered a Class C misdemeanor alnd punishable by fines up to $500.00 and thee rnonths in jail. 
	Annual License Fees. Not applicable since all take of Gulf sturgeon is illegal in Alabama. 
	Laws and Regulations. It is currently illegal to take Gulf sturgeon in freshwater lor coastal waters in Alabama. Alabama has no official State list of threatened and endan,gered speciies. Acipenser oxyrinchus iis considered a threatened species by tllle Symposium on Endangered and Threatened ]Plants and Animals of Alabama (Boshu~ig 1976). 
	Adminlistrative Organization. 
	Mississippi Department of Wildlife, Fisheries and Parks (MDWFP) Bureau of Marine Resources (BMR) 2620 IBeach Boulevard Biloxi, Mississippi 39531 Telephone: (60111 385-5860 
	The MDWFP adrninisters coastal fisheries an~d habitat protection programs through tlie BMR. Authority to promulgate regulations and policies is vested in the Mississipipi Comrr~issionon Wildlife, Fisheries and Parks, the controlling body of the MDWE;P. Tlie commission consists of five members appointed by the governor. The cornmission bas full power to "manage, control, supervise and direct any matters pertaining to all1 saltwater aquatic life not otherwi~se delegated to another agency" (Mississippi Code An
	49- 15- 1 1). 
	Mississippi has a habitat protection and permitting program and a fedc.:rally approved CZM program. 
	Legislative Authority. Chapter 49-15 of the Mississippi Code of 19'72 (Annotated) contains provisions for the management of marine fisheries resources. 
	Reciprocal Agreement and Limited Entry Provisions. Not applicable since it is illegal to take Gulf sturgeon anywhere in the State of Mississippi. 
	Commercial Landings Data Reporting Requirements. Not applicable since it is illegal to take Gulf sturgeon anywhere in the State of Mississippi. 
	Penalties for Violations. Any person, firm or corporation violating any of the provisions of Chapter 49-15 or any ordinance duly adopted by the commission, umnless otherwise specifically provided for herein, shall, on conviction, be fined not less than $100, nor more than $500, for the first offense, unless the first offense is co~mmitted during a closed season, in which case the fine shall be not less than $500, nor more than $1,800; and not less than1 $500, nor more than $1,000, for the second offense whe
	Annual License ,Fees. Not applicable since it is illegal to take Gulf stur,geon anywhere in the State of Mississippi. 
	Laws and Regulations. Acipenser oxyrinchus was listed as an endangered species by the Mississippi Game and Fish Commission and the Rare and Endangered Species Committee (1975) and 11s protected1 by law. The subspecies is ailso listecll as endangered by the Mississippi Natural Heritage Program, 1977, and as a Special Animal Species by the Mississippi Parks Commission, Bureau of Outdoor Recreation, Jackson, MS. 
	LOU1 SIANA 
	Administrative Organization. 
	Louisiana Departmentof Wildlife and Fisheries (LDWF) 
	P.O. Box 98000 Baton Rouge, Louisiana 70898 Telephone: (504) 765-36 17 
	The LDWF is ore of 21 major admi~nistrative units of the Louisiana government. A seven-member board, the Louisiana Wildlife and Fisheries Commission (LWFC) is appoii~ted by the Governor. Six of the members serve overlapping terms of six years, and one serves a term concurrent with the Governor. The commission is a policy- rnakin~g and budgetary-control board with no administrative functions. The legislature has sole authority to establish management programs and policies; however, tlhe legislature has deleg
	Withiin the administrative system, an Assistant Secretary is in charge of the Office (of 
	Fisheries. In this office a Marine Fisheries Division and an Inland Fisheries Division 
	may h~ave management jurisdiction over the Gulf sturgeon. The Enforcement Division, 
	in the Office of the Secretary, is responsible for enforcing all fishery sitatutes and 
	regulations. 
	The LDWF's Natural Heritage Program is responsible for administering the laws, rules, and regulations regarding threatened arid endangered species (R. S . 56: 1830). In addition, under a full authorities Section 6 agreement with the FWS, the take of threatened and endangered species may be authorized by permits issued by the Department. 
	I~uisiana has habitat protection and permitting programs and a federally approved CZ:IM program. 
	L,egisl<ative Authclrization. Title 56 Louisiana Revised Statutes contains rules and regulations that govern marine fisheries in the state. 
	Reciprocal Agreement and Limited Entry Provisions. Not applicable, since take of Gulf sturge'on is illegal in Louisiana. 
	Commercial Landings Data Reporting Requirements. Not applicable, since take of G~illf sturgeton is illegal in Louisiana. 
	Penalfies for Violations. The fine for each illegally caught fish is $
	2,50(3.00 

	Annual License Fees. Not applicable, since take of Gulf sturgeon is illegal1 in Louisiana. 
	Laws and Regulations. Louisiana law currently prohibits take of all stur1:eon anywhere in the state. The Louisiana Division of Natural Heritage is responsilslo: for listing of endangered and threatenled species. 
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	APPENDIX C .TECHNICAL DRAFT REVIEW WRITTEN COMMENTS AND IIIWSPONSES .
	Reswonse to Comments 
	Reswonse to Comments 
	Reswonse to Comments 

	Center fur Marine Science Research The Un~veriit)~of Sorth Carolina aL ~Yilmington 
	Center fur Marine Science Research The Un~veriit)~of Sorth Carolina aL ~Yilmington 
	a*< ,&O*?h c..o;;*. 
	NC-1 
	We have clartfied tile statements 
	as 
	much 
	as poss~bleregardmg 
	cessation of 

	7205 M'ri~htsk'iileAvenue 
	7205 M'ri~htsk'iileAvenue 
	feeding by Gulf sturgeon in fresh water. 
	We have attempted to simpl~fythe 

	W~lrnin~ton.North Carolina 2830:; 
	W~lrnin~ton.North Carolina 2830:; 
	convers~onand use of unln and d~scussions of studjes, etc. where poss:b!e. 

	W-256-3721 
	W-256-3721 

	q[= 
	q[= 
	NC-2 
	We have added 
	your 
	accoun~of deformities, ulcers, and les~ons and others 

	TR
	available to the recovery plan. 
	The recovery plan has been changed to reflecl 

	Ms. Gail A. Carrnody USFWS Field Office 
	Ms. Gail A. Carrnody USFWS Field Office 
	your comments on protocol for report~ilg external abnormalities on ilve and dead specimens. 

	1612 June Avenue 
	1612 June Avenue 

	Panama City, FL 
	Panama City, FL 
	32405-3721 
	NC-3 
	Your 
	information regarding disruption of sturgeon migration by commercial 

	TR
	fishermen has been added to the recovery pian. 
	We have addressed or added 

	Dear Ms. Carmody: 
	Dear Ms. Carmody: 
	discussion of non-Ieihai effects of incidental capture of Gulf sturgeon under 2.5.3 In the recovery section. 

	I have reviewed the technical draft of the Gulf sturgeon ;--recovery plan and marked minor editorial comments on the manuscript. In addition, I have the folloui~~ specific csz~~r~ts..~![ 
	I have reviewed the technical draft of the Gulf sturgeon ;--recovery plan and marked minor editorial comments on the manuscript. In addition, I have the folloui~~ specific csz~~r~ts..~![ 

	1) 
	1) 
	In the biological characteristics section 
	(p. 14) the 

	observation that Gulf sturgeon cease feeding in freshwater 
	observation that Gulf sturgeon cease feeding in freshwater 

	habitat is important for management and should be more clearly stated. Growth of wil2 hstch~:i-fish should be 
	habitat is important for management and should be more clearly stated. Growth of wil2 hstch~:i-fish should be 

	expressed in the same units. 
	expressed in the same units. 
	I found this section 

	confusing due to dlfferent studies, different fish sizes, 
	confusing due to dlfferent studies, different fish sizes, 

	dlfferent seasons, etc. 
	dlfferent seasons, etc. 

	Dcrinq studies of Atlantic sturgeon in the Cape Fear River, IJC, I have observed individuals with deformites, ulcers and 
	Dcrinq studies of Atlantic sturgeon in the Cape Fear River, IJC, I have observed individuals with deformites, ulcers and 

	lesions. 
	lesions. 
	The section on parasites and disease does not 

	NC-
	NC-
	provide any information on such abnormalities (which could 

	TR
	indicate water quality problems). 
	Have such observations 

	TR
	ever been made of Gulf sturgeon? 
	If so, 
	they should be 

	TR
	included 
	here. 
	Also, in addition to performing necropsies 

	TR
	(p. 41) a protocol for reporting external abnormalities on 

	TR
	live specimens should be included in section 2.2.5. 

	TR
	During tracking studies of the shortnose sturgeon in the Cape 

	TR
	Fear River, NC, I have observed apparent disruption of 

	TR
	spawning migrations by capture and release from gillnets. Also, in splte of their hardy nature, I have found that 

	TR
	gillnet mortality of Atlantic sturgeon increases in high 

	TR
	water temperakure. Xzrtality of stressed stuFgeon released as bycatch may also be Rlgh. Potential non-lethal effects 

	TR
	of incidental capture and dredging operations shsuld be addressed in either the biological characteristics section 

	TR
	(p. 20) or the recovery objectives section (p. 36?. 
	Also 

	TR
	studies to document post-release 
	nortality of incidental 

	TR
	captures should 
	be irrlc2a?. 


	The section on identification of potentially harmful chemical .
	4) Response to Comments
	contaminants (bottom p. 39) was confusing to me. Are .laboratory challenges proposed, or are "priority .
	1x7-h-... 
	rrc I~~VC chemicai contaminants sections and added
	i~i.krdthe physical
	contaminants!!to be iiamed accarciing to their presence in 
	tissue. Likewise, in section 2.2.3, give specific examples parameters such as sedimenlation as "contaminant" factors for assessment. .of water quality and sediment factors which are not .considered contaminants. Does this refer to sedimentation .effects, low DO,? Give examples. .
	Generaiiy, I thought that the recos@rypian was thorough and addressed zsjor research a~eZs. ?:ease fzs; crriz ku <a;i ;c you 
	have any questions about my comments. .
	Sincerely, .
	Mary L. Moser .
	MISSISSIPPI STATE UNIVERSITY 
	Coaslal Research and Extension Center 2730 Beach BIV~ Su~te1-E B !OX, MS3953' D v slam 01 Ag, cul:~re Fcres'ry a?o ieper-ary ESed~c~ne Pbone (601) 38847'3 FAX (6013 385 1375 
	Item 3.3 again 1s a matter of public education. These efiorts have worked very well with endangered birds and mammals. 
	Coastal Aquaculture Unit 
	P. 0.Box 7983 Gulfport, RIS 39506 Ju!y 14, I993 
	Ms. Gail Carmody, Project Leader .L'.S. Fish and WiIdlife Service .Field Office .1612 June Avenue .Panama City, FL 32405-3'721 .
	Dear Ms. Carmody: 
	m.. . 
	Inank you for tne opportun~ty to review and comment on the Gulf Sturgeon .Recovery Plan. .
	I would like to report current progress on a new research effort directed at the 
	m
	-mlf sturgecr? i~ the P-sczgx!a giver &ridiia ti-ibutaries. .This project, funded by the 
	5E
	Mississippi Heritage Program and jointly conducted by Mississippi Department or" 
	a.
	Wildlife, Fish and Parks, and Mississippi State University, intends to capture, tag and track sturgeons in the Pascagoula system. Field sampling began April 8, 1993 and will continue a minimum of 2 years. To date, 7 sturgeons up to 129 cm and 10.9 kg have been captured. All were taken very close to the mouth of the Pascagoula. DNA samples were taken from 3 fish and two fish were radio tagged. We hope in future years to expand this effort to other coastal rivers, especially the Biioxi and the 
	-

	, Jourdan. 
	Regarding specific recovery actions: items 1.1,1.2, 1.3, 1.4, and 1.5 (pages 32-.37) are very reasonable, and should be achievable. .
	Item 2.1 (page 37) is primarily a matter of public education and is achievable .with adequate commitment, particularly from state enforcement agencies. .
	Item 2.5 (page 46) is achievable. 
	Item 3.1 and 3.2 (page 48) is reasonable and already well underway. 
	Items 2.2, 2.3, and 2.4 and 4 are more difficult to implement, since they involve not only the scientific community and constituent groups, but also industry, agriculture and the general public. The goals set forth are very inportant and ~01~id benefit many other species as weli as the sturgeon. Benefits to other species with more pl~hbiicappea!, s~chas oysters aid striped bass, may assist :a seiiing this program to the public. 
	In summary, the plan appears very well researchet! and very thorough. Many of the research and enforcement provisions are already underway and can be easily expanded. Accidental and deliberate take of'the gdifsturgeon can be limited by education of the public and state law enforcement agencies. 
	Elimination of habitat-based threats to the sturgeon, including water quality and habitat alteration will be more difficult. 
	Thank you again for the opportunity to comnent on this plan 
	Sincerely, 
	Michael J. Murphy Project ManagerCoastal Aquaculture Unit 
	Resgonse to Comments 
	MS-1 .The information provided on Gulf sturgeon research conducted b), hlissrss~ppi State University has been added :ntc the recover:; plan. 
	Table
	TR
	Dtv~sionof Biological Sc~ences Mlssould. Xlontana 59812-1002 (N6)243-5127 €'AX (406) 243-4184 
	RL-I 
	Res~onseto Comments-The "markers" to differenr~arewild a~~dliatcliery produced Gui:' sturgeon tr.auld be ones that would have no ettrct on tile sturgeon except as at1 ideilt~tic;i:ion l-riarker. The use of using ~nter~ia!and external tags is srill being considered. 

	Field Office 1612 June Avenue Panama City, Florida 
	Field Office 1612 June Avenue Panama City, Florida 
	32405-3721 
	-

	Gail ; 
	Gail ; 

	Thanks for the opportunity to go over the Gulf Sturgeon Recovery Plan. Overall I find the plan quite acceptable, but as a geneticist Ihave one strong objection. I find the objective of Part 11 section 2.5 to maintain the genetic integrity and diversity of wild and hatchery stocks commendable. Without this, recovery from a genetics perspective is not possible. 
	Thanks for the opportunity to go over the Gulf Sturgeon Recovery Plan. Overall I find the plan quite acceptable, but as a geneticist Ihave one strong objection. I find the objective of Part 11 section 2.5 to maintain the genetic integrity and diversity of wild and hatchery stocks commendable. Without this, recovery from a genetics perspective is not possible. 

	RL-i 
	RL-i 
	Now consider the objective of Part 11 section 1.5.2 to develop genetic markers to differentiate wild and hatchery-produced Gulf sturgeon. This is in direct conflict with the previous objective. In order for a hatchery stock to be genetically marked, it must be very different from the population(s) into Fwhich fish From it are to be introduced. Thus, the hatchery populatio~~,pust be -founded from a genetically very different population or from fishN'the wild hr population carrying rare genetic variants. Inte

	TR
	In order to monitor hatchery introductions, it will be necessary to be able to distinguish hatchery from wild fish. Isuggest strictly pursuing the use cf internal or externa: tags and el irninate genetic marking from the plan. Sincerely, , J4"2w 

	TR
	Robb Leary 


	Gail A. Carmody .Fish and Wildlife Service .1612 June Avenue .Panama City, FL 32405-3721 .
	Dear Gail, 
	Thank you for sending "Gulf Sturgeon Recovery Planii for the review. It is qreat pleasure to re28 thzt the YeS~r81arid Stdte Governments make significant efforts in protection of Gulf sturgeon stocks. I hope, some of my technical comments may be useful. 
	Page 33, Paragraph 1.1.2. You may wish to include river flow an 1 ! (particularly, i? rivers vitk 3aarj in iisting parameters of the 
	CL --
	1 habitat. It is important environmental cue for sturqecn spawning i nlgration and major factor affecting all other parameters listed. 
	8 

	Page 34, Paragraph 1.3.1. Broad sampling program for aging of sturgeon by the removal and examination of pectoral finray, or part of it, should be approached carefully with endangered speciesg~fl~ It is not well known (at Least not in the experiment) how harmfu .=" this procedure may be for the normal loconotion of sturgeon, particularly during the spawning migration. Quite substantiaZ=-.! information on age structure of the Atlantic and Gulf st~rgeoA-~fl stccks is already available in the reparts and paper
	Page 35, Paragraph i.4.i. One of the major reasor! for hatche-rfailures, not listed in this paragraph, is prespawning history sf wild sturgeon broodstock, including the stress associated with capture and trasportation, and holding regime before and during hormonal injections. These factors are often critical in spawning success and deternine the quality and health of resulting embryos 
	Y 

	7, 1 L.: . it -w-"illd
	2nd larvas. , be important to establish
	iir ii,vuyll 
	cryopreservation of sturgeon gametes (at least, of semen) for the germ cell bank. The "genetic tissue banktf is mentioned on the page 37, but it appears to be for genetic research with somatic tissues. 
	Please, let me know if I can be of any further help. I wish .you success with your final document, and in your work with Gulf .sturgeon. .
	Sincerely, .
	Serge Doroshov, .Professor, Animal .Science. .
	Response to Comments 
	SD-1 .We have added environmental parameters throughout the document uhere information is available. 
	SD-2 .The Fish and Wildlife Ser1.ice.s Fisheries Resources Office. Panama City. Florida 
	in Gu t' sturgeor] where peii~lral finray (or parts of) habe been removed for age and growth analysis. Althougll Huff's work was comprehensive, little ape and growtfi studies on Guli stu:peon in the last 18 years has been conducted until recen~ly. We will pursue ~se oi the 
	has not observed physics1 or behavioral changes 

	of the "life stage model" if appropriate for the Gulf sturgeon. Mos~ of the rad~:) and sonic dev~ces used on G~Ifsturgeoli are artached lo the dorsa! scu:es arid 20; implanted. 
	SZ-3 ...we. have incixpoiaied aiaiiabie inkrmar!o!! regardirg prespawning Iiii~or:, of \vi!d sturgem bio~dsi~ci; 
	in this section and agree that stress associated n.:rii handling bio~iisio~icaffects the spawnrng success. Curren:!y. :he Xationai B~ological Sunfey, Wellsboro Laboratory is conducticg feasibility stud~eson cryopreservation of Guli sturgcon semen. The genetic trssue bank identliled 11: 
	:he recovery plan elnpllas~zesthe need for d~stinguisi~ing gene~icF!n!ii?:i!:i': al~d.or dlfierences be:ween Gcif sturgeon In Gu'it Coast rii2r drainages. 
	. ; j t ) ,1.\ i1LIR J. BEN UO\\'L JL'l.ltK.hlORKI: QGINTOS L. IIEliCEI'ETlI,I)!;> >,! -cvsu~cL. Clcu..:I-, C;3!3es~!!li. SS~SC.!~ %!!x,!! 
	August 9, 1993 
	Ms. Gail Carmody, Project Leader 
	U.S. Fish and Wildlife Service .1612 June Avenue .Panama Crty, FL 32405-3721 .
	A 
	w

	Cear Ms. ., nody: 
	We appreciate the opportunity to review the Technical Draft Gulf Sturgeon Recovery Plan. I asked our field staff to look at the plan and give me their comments. For ?he sake of brevity, I will list some of these below. k? 
	0.
	ch.
	.--
	(I .Zonsidering the verj close genetic relationship between the Gul?and Atlantic populations of Acipenser oxyrinchus, we doubt additional genetic analyses will reveal -useful information. Perhaps the sturgeon should be managed as a "depleted stock," rather than as a threatened subspecies. -
	'9 

	y .
	cC .
	(2) .Of the activities proposed, two appear particularbj useful: (A) a cessation of fishing (or 
	tu*-, :--I! -..d 
	L~KII19 ~IIU(B) s~pplementa!ion of reproduct~on through introduction of hatchery- 
	produced fish. The first activity has baslcatly been put into place, at least in Florida, 
	through " no-take' regu!ations. The second approach could speed up recovery time. 
	The Suwanee River is the best place to start, since it is relatively undisturbed, and has a v~abie population. The Choctawhatchee River has a populatron which is (A) possibiy iarger than suspecied and (B)coiiid probatsty be enhanced more readity than the Apalachicota River population (R may be unrealistic to expect mechanisms for by-i)assrna the Apatacl~icola Rl~er dams to be put in place during the projected term of tne Plan,) 
	(3) 
	The plan is quite ambitious in scope. Our experience with field projects suggests the goals cannot be obtained in the t~me atiowed. We would suggest focusing personnel and fundrng on (A) protection efforts, (5)restocking suitable habitats (e.g. Choctawhatchee, Yellow rivers), and {C)field assessment of populations in the Suwannee. Choctawhatciiee, Yeliow and other rivers to determine curren! pgpu!ation abu;;ciance, anC success of reguiations acd s:ocking in species recovery. 
	(4) 
	Ms. Carmody August 9, 1993 Page 2 
	Thanks again for the opportunity to comment. T3e sturgeon is a par!icu!arly interesting species, and it would be most reward~ng to see i-t restored to a semblance of its former abundance. Please contact Mr. Forrest Ware, Chief of Fisheries Research, at (904) 488-4066 if \FJQ pn ~n!j:: ~?,j::.:a;.. 
	Sincerely, 
	Dennis E. Holcomb, Director Divis~on of Fisheries 
	DEHiFJWlak carmody.deh 
	cc: .Lt. Col. Tim Breautt Mr Brad Hartman Mr Don Wood 
	Response to Comments 
	GF-1 .We believe there is suificrel~t !nijrmation to document t!le difference betv,.een the GuIt and Atlantic sturgeon. 
	GF-2 .Stocking of hatchery-produced sturgeon fish has the potential for I~e!p~ngthe reco\!ery of tile sturgeon. , "put and take" is nor
	H~~~ve;.er

	smce a .des!red. 
	of cu;+nhl ',. .-"""^..' .-:--
	LA' 

	~v~5~e;:~eh~h;tn*LU auppui, hc~,->u>~o~~~lrlg
	Juliu"'e 'lo"luL
	"hi*.

	a popuiaiioil [nust be assured before stocking car1 be considered. 
	We agree, however. planninz and design for fish passages on tile Apalacli~cula Ri~rermay be feasible witil~n t!ie time frame of the recovery plan. 
	We agree and the recovery ob,lect~vesand cr~terlahave bee11 revised !o ret7cct these com1neilts. 
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	A'TE~-.O+. ci August 18, 1993 CE-I 
	Directorate of Planning .Environmental Analysis Division .
	Ms. Gail A. Carmody 
	United States Department of the Interior .
	Fish and Wildlife Service .1612 June Avenue .
	Panama City, Florida 32405-3721 .
	-
	Dear Ms. Carmody: .
	Enclosed are comments from the Corpst Lower Mississippi .Valley Division on the technical draft of the Gulf Sturgeon .Recovery Plan. Should you have questions regarding these .coments, please contact Dr. Tom Pullen, Division Point of .Contact for threatenedlendangered species (601-634-5851) or .Mr. Larry Hartzog of the New Orleans District (504-862-2524), .Corps representative for the Recovery Plan workshop. .
	When the Recovery Plan is finalized, the Lower Mississippi ---
	2.
	Valley Division will consider taking action, within its 
	w. 

	authority, to help implement plan features. You should be aware, .hrxever, that certain modifications to authorized Corps projects, k,,.$&.
	CE-1 
	that the plan might call far, could inpact autnerized prcject .purposes such as navigation, flood control, or hydropower .production. In such cases, additionai Congressional authority .might be required for the Corps to take needed actions to benefit .the sturgeon. .
	Sincerely, .
	' Director of planning 
	This has been noted in the Implementat~onSclledule under Comrneilts scctioil where appropriate. 
	Comments on the .Technical Draft Gulf Sturgeon Recovery Plan .
	1. Page viii, Current Species Status, first sentence. This .sentence should be modified as it is somewhat contradictory in .nature. If current population levels are unknown, it may not be .possible to state that they are reduced from historic levels. .The Recovery Plan needs to devote considerable attention to the .gathering of more population data on current populations so as to .define the baseline conditions that the recovery effort must work .
	frnm 
	L L W.L. 
	. 
	2. Page viii, Habitat Requirements and Limiting Factors, last .sentence. Mention is made of spawning habitat as a limiting.
	CE-3 
	factor. The Recovery Plan should insure that definition of .spawning and nursery habitat has a high priority. .
	3. Page viii, Recovery Criteria, first sentence. Since the .baseline level mentioned here is unknown at present (except in .the Suwannee and Apalachicola Rivers), the plan should devote .major emphasis to defining the baseline. .
	I A Page viii, Acticns Needed. that items 8 and 9
	We rec~fi~?:end 
	CE-5 1 zl 
	LL-L-
	I wr -11-pi-i~iityL~~KIs.
	Lliaur LU~ 
	5. Page 4. Population Size and Distribution. This section should, perhaps, include inforxation on the "Atlantic sturgeon" caught by Kr. Hugh Mire off the mouth of the Mermentau River in western Louisiana. This information was provided to the Corpsf New Orleans District by letter from the Louisiana Department of Wildlife and Fisheries in 1979. 
	6 Page 10, Migration and Movement. It may be worthwhile to include data here concerning the physical characteristics of the ---tallrace below Jim Woodruff Dam (e.g., mean depth of 27.5 feet, 
	LL-I 
	mean velocity of 64.1 cm/sec.). Refer to Wooley, C. M. and E. J. Creatu. 1985. Movement, nicrohabitat, exploltatlon, and I management of Gulf of Mexlco sturgeon, Apalachlcola Rlver, Florlda. N. Anerican Journal of Flsherles Management, Vol 5, No. 
	, 
	, 

	4., for details. 
	7. Page 16, Fecundity. According to Huff (19751, Gulf sturgeon eggs apparently have sufficient specific gravity for then to remain relatively unaffected by swift river currents (Huff, J.A. 
	. Life history of '"--'"-..: ---A=.-----
	P.." 
	IS)I >. ~rirUUII VL I.LCALLU ~LULYCLJIIin the 
	Suwannee River, Florida. Fla. Far. Res. Pub. No. '16.). Perhaps .this should be mentioned. .
	/ 8. Page 21, Table 1, data for Pearl River. There appears to be 
	c-n 

	I an error here. Was an extra zero added to these numbers? 
	Res~nnse to Comments I he Execut~veSumrnarv bas been revised to reflect these comments. The Execut~ie Summary has been re: ~sed to retlect these co.nments The Executive Summarl has been re~lsed to retlect these comments \Ve agree and have readju5ted priorltlrs ~hic!lha~e raised Gulf stiirgeori iial-ii~: 
	-.

	needs as number 1 priorlt~es. 
	We wiIl include this ~nforrrrarionin the flnal document. 
	The Migratlor! and Movemz~tssection has been revised to rcflec: :i.,:se 
	comments. 
	The Fecundity section has Seen revised to reflect these comments. 
	These figures have been checked and the kilometers are correct and the mi!es 
	have been corrected. 
	1 9. Page 30, Short-term Objectives A, Criteria. For clarity, the 
	CE-10 
	reasons that current population levels are believed to be reduced .
	1 
	from historic levels should be brlefly mentioned here. .
	10. Pages 39 and 40, Discussions of chemical contaminant effects, etc. The report could be improved here by presenting better information to document that contaminants are a potential threat. As written, the text seems to say that extensive contaminant work is needed even though it has not been documented that contaminants are a prubiem. kiso, ic wouia seem pruaenc KO analyze'water quality and sediment factors in streams supporting healthy populations (e.g., Suwannee River) as a priority work item so as to 
	i 11. Page 72, bottom partial paragraph, first sentence, liile three. Change "navigable waters" to read "waters of the United CE-12 ! States" as this is the correct terminology. Also, this section j needs revision to make clear the distinction between Section 404 ermits (waters of the Unites States including wetlands) and Section 10 permits (navigable waters). 
	/ 

	Resoonse to Comments 
	The Recovery Object~ves sectlon has been revised to retlect these comments 
	Although little data is available, it indicates a potential for impacts oil Guit sturgeon from chem~cal contaminants. The USFWS is currently conducting a contaminant study on Gulf sturgeon froin the Suwannee River. Results of this study may provide further refinement of study needs regard~ng containlnant research. 
	These changes have been incorporaied into th~s sectlon 
	0 
	United States Deparm~ent of the Interior. am-
	bmoacdm 
	-
	Fist1 AhD \h iiiiiiFE SER\'iCE .-
	__I 
	I .
	2-.
	:\it u,!n,;~tt\l??*.~~\!k\T 
	I m .The recover!, objecti\'es arid criteria hale beeii changed to rerlect this con:mi.iit. 
	Descr~pti~e''\vordi" such a? "!arge" \<itiioilr defliii:lg i;:easilre:nellrs 
	beer. 
	delered tron: tlir plan. 
	iS.A,-~'\l':T~11?\ E\L t \(\RTY i>4KC>Taiiii! 
	Rliu4'i:'i 

	JUL ? C 1933 
	MEMORANDUM 
	To : .Project Leader, Ecological Services, Panama City Field Office .Panama City, Florida (Attn: G. Carmody) .
	The speliing of sturgeon has been corrected From: State Supervisor, Ecological Services, North Dakota State Office Ei;aarck, ?iorth Dakota 
	Subject: .Comments on Gulf Sturgeon Recovery Plan 
	I have asked members of my staff to revlew the technical draft recovery plan .for the gulf sturgeon, as requested in your June 18, 1993, letter. In .general, the plan is well wr~tten and adequately describes the actions that F< .must be implemented to conserve, protect, and restore the gulf sturgeon. p.Following are a few speclfic comments and noted typographical errors for you$- , .consideration and ~nformation. .
	i 
	Specific Comments 
	1. .
	1. .
	1. .
	1. .
	e v"i a ra 3 -According to biological characteristics .:::crii:d'iia:hB dF:ft, gulf sturgeon appear to take 7-10 years to 3 .reach sexual maturity. We believe the 10-15 year time period proposed .for initiating delisting actions is too soon for a fish species that .takes 7-10 years to mature and reproduce. We believe that the time .period before initiating delisting should be doubled (20-30 years) or 2 .

	even tripled (30-45 years). These later dates would allow two or .three generations to reproduce and be evaluated on recovery success. .

	2. .
	2. .
	paqe 1. paragraph 6 -5caphirhycchcs p!atorynchus only reach a weight .of 15-20 pounds at best, where as S. albus reach a weight of 80-9U .pounds. We consider 5. albus a "large" sturgeon. .

	3. .
	3. .
	Paae 4. oaraara~h3 -Check the conversion of metric to English units, .we believe it should be 282 cm (111.0 in) and 226.6 kg (504 lb), not .282 cm (108 in) and 228.6 kg (200.0 lb). .


	-Again check the conversion ef metric tn English .units, we believe 0.ii to 4.3 kg (6.0 to 3.5 ibj shouid be (0.6 -9.5 .
	1L\ .
	1UI. 
	SS-5 15. Paqe 14, ~araaraphl -strugeon should be Sturgeon. 
	If vou have any questions, or wish to further disctjss there rocmentsi r -----
	nleazo 
	contact Scott Elstad or Mark Dryer of this office (701) 250-4491. 
	An 
	rQ
	I fl\,:r',t... 
	LINI itD SFATES GOVERNfV1ENT 
	A .August 5, 1993 <,/

	memprandum
	memprandum
	I-
	R::;';Z.. Field Supervisor, ES, Brunswick, GA / " / 
	BR-1 
	Review of Gulf Sturgeon Recovery Plan .
	,, Field Supervisor, ES: Panana Cityi FL .Attn: Lorna Patrick .
	This recovery plan is well written, thoughtfully organized, and informative. This plan is useful. because it is a stand-alone document that provides readerswith a synopsis of the available information on the biolosy, threats to the species and recovery needs. Thls plan provldes the information readers would need to make an informed opinion about the recovery needs Or 
	species. 

	this=T=I 
	this=T=I 
	7-Txa 
	Recently were reviewed another fish recovery plan. ~tr:--s35a contained scant information. Perhaps this was primarily due tok the lack of data on the species or for other reasons. Regardless of the causes, species with detailed and informative recovery plans like this one have a greater Likelihood of receiving scarce recovery funding. 
	3 .
	We have two specific comments: .-
	Ch .
	1. .
	1. .
	1. .
	The recovery criteria for Gulf sturgeon populations to reach or exceed a baseline for at least three of five years , is an insufficient time to document recovery. Recovery of 2 any species should be measured in terms of generations, especially in fecund species such as sturgeon where considerable year-to-year variations in recruitment are likely. 

	2. .
	2. .
	The need or d~sirabiiity sf having a Guif sturgeon coordinator is questionable. There is little doubt that recovery activities for the sturgeon would be promoted by a coordinator. However, it needs to be considered that there are numerous other listed species chat need i~zediate recovery activities but there are limited funds to implement recovery plans, Will funds continue tc be diverted from these species to thosewith coordinators? In Georgia, the upper Coosa system alone has 13 listed species and two add


	cc: .NFRG, E'WS, Gainesville (Jim Williams) .ES, EWS, Atlanta (Dave Fleming) .
	OPTIONAL FORM NO f0 I 
	Response ro Commei~ts 
	The Recoverv Crlteria has been revtsrd to reflect a longer tlme perlad :~ei.dcd:or recovery. Howe\-er, recovery tltne \%.ill sri!l be measured in \.ears. Pop~lati~~ls i\iIi be rnon~tored III deslgriated river systems to assure iha: rccrulrlneilr 1s sutfic~entto docurnenr recovery. 
	At this tme we believe 11 IS still appropriare :o ti~nda posit109 tor 3 C;:iit. sturgevn coordinator. S~nce the Gulf sturgeon ranges throughout the Gui! Coast, coord~natlonamong the states %.ill involve a sign~iicant portron of a staiiperso:!'~ [[me. We recommend that new funds would be aliocated for the coordilxator position. The decislorl to allocate the fundirig i~ould be determ!ne~uI:!.!:;; fiar~onaiana regional prloritles tor i~sted species. 
	Figure
	Pg. 21, Table 1: The figures relative to the Pearl River are not correct. The low-head dam obviously does not preclude the upstream movement of sturgeon. as evidenced by the 160 pound female sturgeon captured near Jackson in 1984. The MDWFP has written 
	JA-9 
	the Service a letter on this point, maintaining that spawning occurs upstream of the low- head dam. The assertion that riffles may stop upstream movement in the Suwanee River does not necessarily apply to other rivers and other populations of Gulf sturgeon. The upstream barrier in the Pearl River is Ross Barnett Reservoir, approximately 150 air rnlles from the mouth of the Pearl River. 
	J.4-10 ( Pg.26: MDWFP sampling in the Pascagoula River should be included. 
	Pg. 30: The recovery objective to delist by management units would appear to be a veneorare popuiation aeiist~ng ror what was a specles Ilshng. We urge you to consider delisting only on a range-wide basis. If necessary to allow fishing in some populations, a special rule could be promulgated to allow the States to manage a particular population. 
	Pg. 50: We oppose the designation of a coordinator for this, and most other, species. 
	JA-12 
	The money and E;TE dlocated to a coordinator would be more efficiently used by 
	funding a field station biologist that would also work on other species. 
	Pg. 61: We question the priority assigned to several tasks. Most of the priority 1 tasks
	1 
	i are associated with hatchery culture, yet the recovery plan acknowledges that hatchery 
	culture may have some serious ramifications to wild stock. Tasks associated with the protection and restoration of habitat are generally a priority 2. While we do not dismiss ! the benefits of hatchery culture and stocking, the restoration and protection of habitat is ! certain!y a higher priority in our view. 
	! 

	This recovery plan is well written and we commend the recovery team. Please direct any questiens zqd subsqien: d;af:s to !in; Ste-*vzrt, of this office. 
	-.

	"Learn. Teach, and Practice Safety" 
	Res~onse to Comments 
	Res~onse to Comments 
	Res~onse to Comments 

	JA-9 
	JA-9 
	Our information indicates that the Gulf sturgeon captured In the Pearl River near Jackson In 1984 was upstream prlor to the constnlction of rhe low-head dsm 

	JA-10 
	JA-10 
	!nf~-ation 
	pmliided by Rradsbaw (1989) has beeii added to the pian. 

	JA-I 1 
	JA-I 1 
	Initial genetic analysis indicates the potential for separate Gulf sturgeon "populations." These "population" may include more than one drainage basin. Xo final recorrmendations can be provided until the genetic work has been completed. 

	JA-12 
	JA-12 
	At this time we believe it is still appropriate to fund a position for a Gu!f sturgeon coordinator. Since the Gulf sturgeon ranges throughout the Gulf Coast, coordination among the states will involve a significant portion of a staff person's time. We recommend that new funds would be allocated for the coordinator position. The decision to allocate the funding would be determined within national and regional priorities for listed species. 

	JA-13 
	JA-13 
	We agree and have readjusted priorities which have raised Gulf srurgeon habitat needs as number 1 priorities. 


	APPENDIILX D .PUBLIC REVIEW DRAlIW ADDRESS LIST .
	GUllLF STURGEON RECOVERY I'LAN .PUBLIC REVIEW DRAFT ADDRESS LIST .
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	APPENDIX E .PUI CLIC RIEVIEW WRITTEN COMMENTS ANID RESP'ONSES .
	-arl River above the
	-arl River above the
	Though we do not have siibstantial data, our knowledge of sturgeon in the P, 

	sill is no less than that for the Pascagoula River, which is probably the largest remaining free- 
	flowing stream system in the Gulf Coastal Plain. We can only concltide that the Pearl River sill 
	MississippiDepartmentofWildlife, F~heriesand Parks 
	is not an absolute barrier. We are, however, concerned about potenrial effects of the sill. 21 April 1994 SAM POLLES, Ph.0. 
	Beginning in spring of 1994, Charles Knight of our agency will begin a project through our 
	Exocutlvs Dlroclor 
	Section 6 Cooperative Agreement in an attempt to capture and radio-tag sturgeon below the sill, and track their movernents. In addition, he will sample other upstream areas at the sill inJackson and at the Ross Barnett Reservoir spillway. Field Supervisor 
	I 

	U.S. Fish and Wildlife Service Until data are acquired to de~nonslrate otherwise, the Pearl River above the siil at Pools bluff .Panama City Field Ofiice should be considered as occupied habitat for recovery and consultation purposes. .1612 June Avenue .Panama City, FL 32405 Sincerely, .
	RE: Gulf Sturgeon Recovery P1:iu -Pcar.1 River sturgeon itbove sill nt Bogalusa, LA 
	Regrettably, we were not able to provide a full review of the Gulf sturgeon recovery plan within 
	the reouestd recnonqr rimr rille* rn ntj7rr ~tsifnrn~ertron,irr\mm:tma..tr TI.--,.-,.A--c IL:-
	. 
	A .
	letter is to present some brief information justifying, in our opinion, the habitat value of the 
	Pearl River above the sill at Bogalusa, LA for the recovery of the Gulf sturgeon. WMIods 
	The issue concerns whether or not the sill is a barrier to upstream sturgeon movement. The FWS Enclnngrred Species Office, Jackson, MS 
	The issue concerns whether or not the sill is a barrier to upstream sturgeon movement. The FWS Enclnngrred Species Office, Jackson, MS 
	cc: Bob Bowker, Si~~ervisor, 

	Y 
	1975 -1-26? Ib sturgeon, 7'3", taken by a comn~e['cial fisher~nan .below the Ross Bar~iell Reservoir spillway. Measured and .pllotographrd by Jack Herring, Director of Turcotle Fisherirs .Research Laboratory, MS Dept. Wildlife, Fisheries and Parks .(MDWFP). ?'his mrgeon passed over 2 siiis to reach the .resenroir spillway; one at Pools bluff', the other at the City of .
	Response to Comments
	Response to Comments
	Jackson water treai~nent plant intake station. 

	The information provided in the letter has been incorporated into the document.
	1982 -1 sturgeon, at Monticcllo, specimen in MS Museum of .Natural Science Fish Collection (MMNS 20206), donated by .Sidney Woodsull, US]-WS. .
	1584 -1-160 ib l'enlale sturgeon, just sotiih of Jackson, Dr. Don .Jacksun, MS State University. .
	Figure
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	RP-1 
	Response to Comments Comments acknowledged. 

	4200 Srn~thSchool Road Austin. Texas 78744 512-389-4800 Hearr of the Hills Research Station HC 07, BOX 62 ingram, Texas 78025 .-4'XLIUPLJ L", A>>-. 
	4200 Srn~thSchool Road Austin. Texas 78744 512-389-4800 Hearr of the Hills Research Station HC 07, BOX 62 ingram, Texas 78025 .-4'XLIUPLJ L", A>>-. 

	Ms. Gail A. CarmodyUnited States Department of "ish a2d !-;Tildlife Service 1612 June Ave. Panama City, FL 32405-3721 
	Ms. Gail A. CarmodyUnited States Department of "ish a2d !-;Tildlife Service 1612 June Ave. Panama City, FL 32405-3721 
	the Interior 

	Dear Ms. 
	Dear Ms. 
	Carmody: 

	I appreciate the opportunity to review the Gulf Sturgeon Recovery Plan. The Plan is well docu~ented and addresses recovery of the species in a logical and practical manner. It is obviously the result of much effort and coordination. I have marked my editorial connents on the manuscript, most are cosmetic in nature, some discrepancies have been noted. 
	I appreciate the opportunity to review the Gulf Sturgeon Recovery Plan. The Plan is well docu~ented and addresses recovery of the species in a logical and practical manner. It is obviously the result of much effort and coordination. I have marked my editorial connents on the manuscript, most are cosmetic in nature, some discrepancies have been noted. 

	Again, thank you for the satisfaction of contributing in some small way to the future of che Gulf sturgeon. 
	Again, thank you for the satisfaction of contributing in some small way to the future of che Gulf sturgeon. 

	Sincerely, 
	Sincerely, 

	Verenica (?.onnie) Pitman Coordinator Texas Paddlefish Recovery Program 
	Verenica (?.onnie) Pitman Coordinator Texas Paddlefish Recovery Program 
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	Figure
	GULF OF MEXICO FISHERY MANAGEMENT COUNCIL 
	L~ncoln Center, Sulte 331 
	5401 W. Kennedy Blvd. Tampa, Flor~da33609-2486 
	Figure

	81 31228-281 5 Fax 813/225-7015 
	Figure

	March 2. 1994 
	Gail A. Carmody .Fish and Wildlife Service .Field Office .1612 June Avenue .Panama City, Florida 32405-3721 .
	I have reviewed the Agency Draft of the Gulf Sturgeon Recovery Plan which was sent to the Gulf Council for review. I have a few notes, as indicated below. 
	[ 1) On page 8, first line of the paragraph that begins "TarnpaBay, Florida": 564.0 cm 
	1 ,. 2 &--, !" ---L*!.U %-.!...!.-12 -*-J r< --ALLGn, ,<= :9 T$.--?L,-...
	".. -,---,.-----i ir " 
	a sturgeon that is 18%feet long. 
	I 

	2) Section 2.1.2of the recovery outline, page 37, recommends that NMFS evaluate SA-2 the effectiveness of turtle excluder devices in allowing Gulf sturgeon to escape from 
	! I + c h c,,l$,,", , Rnmpn+ Dl?" Doof
	h%ii~~b~4B,bL~.
	LsuuA
	ali~ili~p~iawm. AS paLk uL uie uuu uuuLIA'~ktJGLJ A .u,, 
	Fish, NMFS is developing finfish bycatch reduction devices to effect a 50 percent reduction in the bycatcll mortality rate of red snapper by the offshore EEZ fleet. These efforts will also reduce the bycatch of other finfish. The bycatch reference materials which we have in the office do not mention any take of sturgeon in shrimp trawls, although they only List the most prominent species taken. 
	Of greater concern might be the the groundfish trawl fishery operating in the northern Gulf of Mexico. This relatively smaU fishery serves the pet food and fish reduction industries, and operates primarily from estuarine waters out to 50 fathoms between Point Au Fer, Louisiana and Perdido Bay, Florida. (As of a few years ago there were only about 17 vessels in the fishery, and some of those were part time.) Approximately 170 species of fish occur in this fishery, although it is dominated by about six specie
	.I... ......a I!".. .....,..-.A,.
	3) Seciiai, 2.4 ~LL~IY~I~ !,L~;II~~~ZI~Oii ]?i\gC 41, ii2~9iXRI~fid~
	1 
	.-. ....* 

	LIIG LIULIJII~, 
	SA-~1 dcvci{lpihg Wily* fcir fiiiit' Siiii'gciiir ;ii I~jjj;is:iii;iiii?i iiiiil iiikiii iiii$iiiit~i;icsiiic;ii;ii:; 
	011 tllcir slrawning anti juvcriilr: nligrnt ions. In 1983,t ii rq)ort pu\)lished
	I 

	cr~:~ull~c~rcil 
	by the Virginia Lnstitute of Marine Science on thc feasibility of fish passages in the James River, Virginia, for which Atlantic sturgeon were one of the target species 
	170Jj. 11" UVCYIIILIIIIIIIVII liaui~u~urej Iruaoubr v~
	nu> LUUI~Y OUL~&O+AUL
	sturgeon through any convention;ll pool or chute typc fishway. To provide passage, 
	1 

	the report recommended breaches in the low head dams and fish locks or fish elevators in the higher head (5 to 10 feet) dams or dams that cannot be breached. Vertical slot fishways were also recommended to facilitate passage of other anadromous species. 
	I hope these comments are helpful to you. 
	Steven M. Atran Pop~htionWamk Sutkt;&rr 
	REFERENCES CITED 
	Atran, S.M., J.G. Loesch, W.H. Kriete, Jr., and B. Rizzo. 1983. Feasibility study of 
	fish Dassaoe faclities in the James River. Richmond. ViroLqia --fiinrrl renor! Virginia Institute of Marine Science Special Report no. 269 in Applied Marine Science and Ocean Engineering. Gloucester Point, Virginia. 108 p. 
	+ aPP. 
	GMFMC. 1981. Draft fishery management plan. environmental impact statement and regulatory analysis for groundfish in the Gulf of Mexico. Gulf of Mexico Fishery Management Council, Tampa, Florida. 39 p. 
	Roithmayr, C.M. 1965. Industrial bottomfish fishery of the northern Gulf of Mexico, 1959-63. U.S. Fish and Wildlife Service Special Scientific Report --Fisheries No. 518. 23 p. 
	Resoonse to Cornrnents 
	Resoonse to Cornrnents 
	Resoonse to Cornrnents 

	SA-1 
	SA-1 
	The error has been corrected. 

	SA-2 
	SA-2 
	Comment noted. The grouitdfisll fisilery bycatcl! it~for~nation is beiiig soiigi;~as rccijiiiiiicii~c~. 


	February 16, 1994 Ms. Gaii Carmody P.O. Box 15372 Panama City, Fiorida 32406-5372 
	February 16, 1994 Ms. Gaii Carmody P.O. Box 15372 Panama City, Fiorida 32406-5372 
	February 16, 1994 Ms. Gaii Carmody P.O. Box 15372 Panama City, Fiorida 32406-5372 
	JW-1 
	Resoonse to Comments Cornments acknowledged. 

	Dear Ms. Carmody: I was very impressed with the draft Gulf sturgeon management dan. Inasmuch as you discuss subspecies in it, I thought you might want to include some of the new informaiion included in the enclosed manuscript. This paper was recently submitted to Copeia, but note that we have not received external reviews on it yet.I -
	Dear Ms. Carmody: I was very impressed with the draft Gulf sturgeon management dan. Inasmuch as you discuss subspecies in it, I thought you might want to include some of the new informaiion included in the enclosed manuscript. This paper was recently submitted to Copeia, but note that we have not received external reviews on it yet.I -

	Sincerely, 
	Sincerely, 

	Research Associate 
	Research Associate 
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	Agriculture 
	Agriculture 
	Agriculture 
	Forest Service 
	National Forests in Florida 
	325 John mox Road Suite F-100 Tallahassee, FL 32303 
	Response to Comments 

	Reply to: 
	Reply to: 
	2670 
	Comments acknowledged. 

	Date: 
	Date: 
	In at 9 A JHI\ LLf 
	?nnAlYJ4 

	Ms. Gail A. Carmody USFWS Field Office 1612 June Avenue Panama City , Fii 32905-3721 
	Ms. Gail A. Carmody USFWS Field Office 1612 June Avenue Panama City , Fii 32905-3721 

	Dear Ms. 
	Dear Ms. 
	Carmody: 

	I appreciate the opportunity to review and comment on the Agency Draft of the Gulf Sturgeon Recovery Plan, The plan is sensibly organized, and appears to be well researched and comprehensive. 
	I appreciate the opportunity to review and comment on the Agency Draft of the Gulf Sturgeon Recovery Plan, The plan is sensibly organized, and appears to be well researched and comprehensive. 

	DH-I 
	DH-I 
	Although current Forest Service activities on the Apalachicola National Forest are not thought to influence this species. I strongly support the high priority given Task 2.2, which is to identify and eliminate known or potential chemical contaminants. and sources of water quantity and water quality problems which could impede recovery of the Gulf Sturgeon. Such information is critical in our endeavors to properly manage the resources of the National Forests in Florida. 
	-<. c.,c,-..-cr: CV 

	TR
	Sincerely. 
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	UNITED STATES ENVIRONMENTAL PROTECTION AGEElCY 
	REGION8 .
	14.15 ROSSAvrKui. SUITC I?&! Res~onseto Comments bAL! AS, TX 75232.2733 
	ivlosi of iile avaiiabie iniormarion is fron~rile Fiorida Gulf Coast. However. we are trying to obtain additional information froin orher Gulf States. 
	We specifically requested additional informaiion from the State of Texas, but have not received any irifor~naiion. 
	FEB 2 i994 
	Gail A. Camody 
	Project Leader .
	U. S. Department of the Interior .
	U. S. Fish and Wildlife Service .1612 June Avenue .Panama City, FL 32405-3721 .
	Dear Ms. Camody: .
	This is in response to your January 4, 1994 request for comments .from the Environmental Protection Agency on the Gulf Sturgeon .Recovery Plan. .
	In general, we consider the plan to be thorough with regard to .discussions of the biology, distribution and population status of .the Gulf sturgeon, The recovery plan appears to be comprehensive, .however, one general comment: the plan appears to be biased toward .the Florida Gulf Coast. On page 4 the plan documents occurrence of .the Gulf sturgeon in Texas Waters (Rio Grande and Gulf of Mexico), .Apparently, there is very little information available on the ;z .distribution of the Gulf sturgeon in Texas. 
	$2 
	'O 
	Based on the cited tagging studies, it appears that populations are .river basin specific. This would indicate that all majcr river -. .systems along the Gulf Coast potentinlly need ts be zddressed in 2 .the pian. We suggest coordinating with the Texas Parks and -.Wildlife Department to determine which waters within the state are .included in the Gulf sturgeon's range, and need to be targeted for .recovery an2 assessaent efforts. .
	If you have any questions on these comments, please contact .
	Philip Crocker, Water Quality Management Branch, at (214)655-6644. 
	Sincerely yours, .
	fl/~~ron0.Audson, P.E. .Director .Water Management Division (6W) .
	CDO 
	OO& .
	4 ,4 4J 0S 
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	CUE: 
	AWW .
	DEPARTMENT OF THEARMY 
	LMRUlSSlSSlFfl VUEY WSOM,-5 OF ENOINEEW .P 0.BOX M .~KSBUW,U~SSISSLPRmaIoMd .
	KRY TO 
	09MAR '94
	AllELmW CC 
	Directorate of Planning and Engineering .Environmental Analysis Division .
	Ms. Gail A. Carmody, Project Leader .
	U. S. Fish and Wildlife Service Field Office 1512 June Aven';e Panama City, Florida 32405-3721 
	Dear Ms. Carmody: .
	The Lower ~ississippi Valley ~ivision Office and its .Vicksburg and New Orleans Districts have reviewed the draft .Recovery/Management Plan for the Gulf Sturgeon and note that our .previously furnished comments have generally been addressed. .However, the enclosed additional clarifications and additions .should be addressed prior to final printing of the document. .Should you have questions, please contact Dr. Tam Pullen, .ThreatenedIEndangered Species coordinator for the Lower .Mississippi Valley Division.
	Sincerely, .
	1 .
	of@anning and Engineeri~ 
	Carnmander, Vicksburg District, ATTN: CELMK-PD Commander, Vicksburg District, ATTN: CELMK-OD Commander, New Orleans District, ATTN: CELMN-PD Commander, New Orleans District, ATTN: CELMN-OD 
	Agency Draft Recovery/Management Plan .for the Gulf Sturgeon .Clarifications and Additions .
	-1.. Page xi, Item 5. A period is needed at the end of sentence. .
	LM-2 1 2. Page xi, Item 11. Misspelled authorities. 
	3. 
	3. 
	3. 
	3. 
	Page 2, paragraph 2. Bowen and Avise are misquoted. In their manuscript they discuss the Atlantic and Gulf sturgeon only as separate populations. Apparently the recovery plan attempted to quote the following: It... the tine elapsed since random pairs of individuals within the ~tlantic or Gulf sturgeon last shared a cormon maternal ancestor may be only about 8,500 and 50 genera- tions, respe~tively.~~

	Clarification is needed. .

	4. 
	4. 
	Page 4, paragraph 1. This section infers that the sturgeon .ln the Rlo Grande had been upstream for over 34 years since .Falcon dam was completed in 1954. This does not appear to be .likely if, as indicated in the Food Habitat section (page 12), .sturgeon eat in a marine environment and do not feed in fresh .water. Similarly, on page 102 in the Response to Comments!lA-9, .the authors infer that the 160-pound sturgeon had been land .


	lnrkoA c,npa D;..~... r.--lr --A n-.--7-
	-.------3 -L-~' 
	Figure

	i944, or Fools Biuff Siii in 1956. Either sturgeon do eat in fresh water or low-head dams do not preclude the upstream movement of sturgeon. Speculation as to how and why the Ri0 Grande River sturgeon occurs 717 miles inland should be deleted. 
	5. Page 5, paragraph 1. The authors cite Louisiana Department .of Wildlife and Fisheries as capturing three sturgeon in the .Bogue Chitto River in 1993. Was this upstream of the Bogue .Chitto Sill? As in the previous comment, apparently low-head .sills/dams do not totally preclude upstream and downstream .movement of sturgeon. .
	6. Page 14, bottom paragraph, line one. Change to read 
	I 

	U1-6 ."attempting to use. .
	7, Page 19, paragraph 2. The Veshchev conclusions are 
	LM-7 .theoretical. The paper specifically states, "Estimation of the larval mortality was made en the basis of the larval catch upstream from the dredging. We could not find sturgeon larvae in the discharge of the dredger.'\ If the assumption is that dredging is a likely threat to the continued existence of the species, more specific data need to be cited or developed. All of thu other data prasantad in the Cat& section appear to be relevant factors contributing to the decline of the Gulf sturgeon populatio
	Res~onseto Con1tnents 
	Res~onseto Con1tnents 
	Res~onseto Con1tnents 

	LM-i 
	LM-i 
	A period has been added to the end of the sentence. 

	LM-2 
	LM-2 
	The spelling of "autlioritiesn has been corrected. 

	LM-3 
	LM-3 
	The Bowen and Avise information has been clarified as recommended. 

	LM-4 
	LM-4 
	We have tried to clariiy this inconsistency in the document. 

	LM-5 
	LM-5 
	Thts information has oeen clartt~ed. Also, we have tried to clartiy me issue of 

	TR
	mlgratlon obstruct~on In the document. 

	LM-6 
	LM-6 
	The sentence has been revised. 

	i~-7 
	i~-7 
	Tile Veshchev discussion has been revised for ciarii~cation. 


	Figure
	DEPARTMENT OF THEARMY 
	DEPARTMENT OF THEARMY 
	DEPARTMENT OF THEARMY 

	9,WI 
	9,WI 
	DISTRICT. C~\OPSoce,vr;yEEDe P 0.BOX 2288 

	TR
	MOBILE, ALAaAMA 36628-0001 

	TR
	April 4, 1994 

	REPLY TO 
	REPLY TO 

	ATENTION CF: 
	ATENTION CF: 


	Inland Environment Section Planning and Environmental Division 
	Ms. Gail Carmody 
	U.S. Fish and Wildlife Service 1612 June Avenue Panama City, Florida 32405-3721 
	Dear Ms. Carmody: 
	This provides comments to your letter of January 4, 1994, concerning our review and comment on the draft Recovery Plan for the Gulf sturgeon (Acipenser oxyrinchus desotoi). The Gulf sturgeon is known to occur in the Gulf Coast drainages, including the Pearl, Pascagoula, Tombigbee, Alabama, Apalachicola, Cbattahoochee, Flint Rivers and their tributaries. 
	In view of the potential impact of this plan on our various projects in the Gulf Coast drainages and the potential opportunity for management measures to be implemented by our agency to improve the current threatened status of this species, the U.S. Army Corps of Engineers, Mobile District, has conducted a review of your Recovery Plan Enclosed are our comments on the draft Recovery Plan and they appear in two forms, a marked-up copy of the plan and additional comments which could not be included in the marg
	We &upport tho efforts of your ngcncy to promote tho recovery of iivteci threatened and endangered species and ara rcady to proviclc 
	We &upport tho efforts of your ngcncy to promote tho recovery of iivteci threatened and endangered species and ara rcady to proviclc 
	assistance where possible and within our project authorities and funding constraints. Should you require any clarification of our romrn~nt-s,please rnntert Mr Rrian Perk_et. !05?690-2750. 

	Sincerely, 
	Hugh A. McClellan 
	Chief, Environment and 
	Resources Branch 
	Comments on the U.S. Fish and Wildlife Service Draft Recovery Plan .for the .Gulf Sturgeon (Acipenser ox.yrinchus desotoi) .
	CE-1 .1. Reference Page xi, Item 12: Explain what is meant by this statement. We interpret this phrase to remove dams.
	I 
	12. Fbference Page xi, Item 13: Rephrase as follows: "Identify potential modifications 
	CE-2 
	to specific navigation projects, in order to minimize impacts which alter riverine habitats I or modify thermal or substrate characteristics of those habitats." 
	I

	CE-3 13. Reference Page xi,Item 17: misspelled word = "quantity" 
	CE-4 14. Reference Page xi, item 18: "groundwiter" misspelled twice. 
	5. 
	5. 
	5. 
	Reference Page xii, Costs for Need 13: None are shown. This appears to be an item the Corps should participate in developing or projectidg. As far as we know, we have not been contacted to develop such costs. This efl'ort would require effort from Mobile, New Orleans and Jacksonville Districts, at a minimum. 

	6. 
	6. 
	Reference Page 1, Type Specimens: Second sentence -"...including the Alabama sturgeon..." This portion of the sentence should be deleted. Serves no purpose in the discussion of the Gulfsturgeon, especially in light of the turmoil that is currently surrounchng the Alabama sturgeon species description, proposal for endangered status and designation of critical habitat. 


	7. Reference Page 2, Current Taxonernic Treztme3t: Is there cedSed pimf that the alleged Gulf st=geon is genetically &Terer?t E-c=: the At!antic st.;-geon, Adwfiser oxvrhvnchus? According to Biair, Blair, Brodkorb, Cagle, and Moore, 1957 in Vertebrates of the United States, McGraw-Hill, pp 53, "critical study may prove this sturgeon to be conspecific with Acipenser sturio of Europe". Wooley (1985)concluded that Aci~enser Q Y ~ ~ ~dPcntni~ ~ ~ is 2J-!did suhspcies basedon Eorpho7,etrizs (page 2 of this &-&*
	/ 

	?Q 
	recovery plan). "The most significant morphological characteristic to distinguish A. 2. gxvrinchus from A. 0, desotoi is the length of the spleen." Wooley (1985)"conciuded that Gulf sturgeon and Atlantic sturgeon populations are allopatric and are suff~ciently discrete to be considered distinct stocks for sturgeon population management". Does thia c=nsti*,u+athe basis of eskbllshing a aegaiate species? We reqi~esiyou prnvida lhie ~Ece 
	1 with the results of your genetic studies? 
	8, Roforonco Pnge 2, Surrcnt Tnxonomic Trcnlrrlont: Second paragraph, laat 
	scntcncc -~IOCH utt~lcrn~l)t
	lhi~ m(!iin tllilt Gulf slurgoon huvo un nvcrrlgu lifu spun of 170 years (8500 yoarslii0 gcnon~tione= 170)? This stutcmcnl should bo clnrificd. 
	CL-9 1 9. Reference Page 3. Figure 2: Figure is reduced to the point that is barely readable. Provide a betier map for easier realng. 
	] 

	Resoonse to Commen~ 
	This statement means: identify Lock and dams that could be retrofitted, modified, or reiiioveb that ~oiiibresiore stiiigeun access to essentiai habitats. Your in:elrp:eatis:: is correct, dam removal may be aii orjtioii considered iifidei :his >. . . . ... 
	--...,...

	Your recommendation has been incorporated into the document. 
	Misspelling of "quantity" hzs beer! cnrrerted. 
	Misspellings of "groundwater" has been corrected. 
	You are correct. Recovery team members of which the your agency is represented is supposed to provide the costs estimates as feasible. In addition, because thai action is complex, we have indicated in the Implementation Schedule "Some funding under existing programs. Project modification costs undetermined and may require Congressional authorization and non-federal sponsor." 
	The Recovery Plan has been revised to reflect your recommendation. 
	The current accepted scientific method for taxonomic descriptions is the measurement of physical characteristics (rnorphometrics). Wooley (1985) presented a comparison of morphornevics between the Atlantic sturgeon Acipenser oxyn'nchus oxyrinchus and Gulf sturgeon A. o. desotoi. Based on a definition by Mayr (1970) of a subspecies and the differences in diagnostic morphological 
	. .
	zhxazre:;stics, Wooley rtc-ommended coiitixed i~ogiiitionof die Guif sturgeon as a valid subspecies. The use of genetics is a potential new method for sei;za:ion of species 2nd subspecies, bu: i: riot h+e ciiiieiii accepted scientific method by taxonomists. However, Wirgin (personal communication) conducted genetics analysis on both the Atlantic and Gulf sturgeon and concluded that the subspecies deigmrion was va!id. 
	The Recovery Plan has been revised to reflect your comments to clarify tile statements. 
	-. .-. .
	rigfire r nas been eiilaiged. 
	10. Reference Page 4, Extant Occurrences of Gulf Sturgeon, Rio Grande River, .CE-10 Texas: First sentence -Who is the author being referred to in this sentence? Sixth .
	I

	se~tence-H3s P!zthiifi et a!. been ~iibj~~t if not, suggest deieting the 
	to peer review? 
	CE-10 The Rio Gra:lde Rive:, Texas reference has been ds:eted.
	citation. CE-I I The dates for all personal communications will be provided in the reference 
	1

	11. Reference Page 4, Extant Occurrences of Gulf Sturgeon, Lake Pontchartrain, 
	11. Reference Page 4, Extant Occurrences of Gulf Sturgeon, Lake Pontchartrain, 
	11. Reference Page 4, Extant Occurrences of Gulf Sturgeon, Lake Pontchartrain, 
	11. Reference Page 4, Extant Occurrences of Gulf Sturgeon, Lake Pontchartrain, 
	section. This is being done for ease of reading. "...in 1966 from 1969." has

	Louisiana: First sentence .The personal communication reference should be followed 

	been corrected to read "...from 1966 to 1969." 

	by a date. Last sentence -"...in 1966 from 1969." appears to be a mistake and should be .corrected. .
	CE-12 See respoI!se CE-I I. 12. Reference Page 5, Extant Occurrences of Gulf Sturgeon. Pearl River, CE-12 Louisiana and Mississippi: General comment -All personalcommunication references CE-13 The sentence structure has been corrected. should be followed by a date of that communication. This comment also applies to all I personai communication references throughout this document. CE-14 The misspeiting of "Blakeiy" has been corrected according to USGS topgraphic maps. 
	/ 

	113. Reference Page 5, Extant Occurrences of the GulfSturgeon, Pascaeoula CE-13 
	Ever, Mississippi: Tkiid seiiknce -Thisis an incompiete sentence. CE-15 The date regarding completion of Jim Woodruff Lock and Dam has been changed 
	I 
	to 1957. The narrative regarding Fish and Wildlife Service monitoring on the 
	to 1957. The narrative regarding Fish and Wildlife Service monitoring on the 
	14. Reference Page 6, Extant Occurrences of the Gulf Sturgeon, Mobile River,

	CE-IL Apalachicola River has been expanded to include 1993 efforts.
	I
	Alabama: Second to the last iine in section -Blakely is misspelled. Correct spelling is .Blakeley. .
	The Commission's name has been corrected. 
	-. 
	i 

	---+ --
	The acronym for NBS!NFRC-G has been defined on the abbreviaiions page. 
	.a 

	CE-15 River, Florida: Flrst paragraph, last sentence -Jim Woodruff Lock and Dam was 
	CE-15 River, Florida: Flrst paragraph, last sentence -Jim Woodruff Lock and Dam was 
	NFRC-G has been recently changed to BSC-G, Biological Science Center-

	completed in 1957. Also, this paragraph should discuss or elaborate on the population 1model efTorts conducted by ~~~~~in-l992? Gainesville, FL. There is no discussion of Lake Talquin in the document because fishing for the Gulf sturgeon only occurred in Ihe lower river. There have been 
	116. Eeferenze Psgz 7,Extant Gccuriences sfthe Guif Sturgeon, A aiachtcola no records or accounts of the sturgeon collected below Jackson Bluff dam which CE+'6 IRiver Florida: Second paragraph -Beg-inning with "Arepoxt. of the..:' 'ke referenced was constructed in the late 1920's. 
	1commission is the U.S. Commission on Fish and Fisheries. .CE-18 Correct. We have not indicated that the data has been peer reviewed. .
	I .

	17. Reference Page 7, Extant Occurrences of the Gulf Sturgeon, Ochlockonee .River. Florida: Third sentence -Define acronym to NBSINFRC-G. Also, in this.
	cE-l CE-I9 The acronym UFIFSM has been defined in the plan.
	paragraph insert a discussion on Lake Talquin. 
	CE-20 As discussed in rhe preface, so much work is being conducted on the Gulf
	CE-20 As discussed in rhe preface, so much work is being conducted on the Gulf
	CE-20 As discussed in rhe preface, so much work is being conducted on the Gulf
	18. Reference Page 8, Extant Occurrences of the Gulf Sturgeon, Suwannee 

	sturgeon the information has not been published or fully peer-reviewed. 

	CE-18 Rivor, Florida: Fifth and sixth sentences -Reference to unpublished estimates of 
	CE-18 Rivor, Florida: Fifth and sixth sentences -Reference to unpublished estimates of 
	CE-18 Rivor, Florida: Fifth and sixth sentences -Reference to unpublished estimates of 
	However, the majority of the work is being accomplished by che same individuals

	annud population size by Carr and Rago. These data do not appear to be peer-reviewed. 

	or groups and is continuously informally peer-reviewed. 
	19. Rofcrenco Pogo 8, Extant Occurroncos of tho Gulf Sturgeon, Charlottg ."hot-, t,or,pFlorld~:Firth sorltcnco -Ilcfino acronym -Univcrsity of Ylori{dFlorida Stnto .
	I

	Muscum (UICIIa'SM) 353!22;/ (I>SDC)18077, 
	It~for~ncw U un(l 10, lII0Iogic111Ch~tractorinllcn,]II\~IILII~:Thoru ia cnti~.uly
	PUKO 
	much rcfcrcncc to unputlivhcd datu. (unravicwcd data), l'l~uucdutu verge on Ltcing .anecdo?~!" .
	21. Reference Page 9, Biological Characteristics, Habitat: Third paragraph -The Mobile District, U.S. Army Corps of Engineers conducted flow velocity surveys 
	1 

	ie-i l imme&zite!y be!ov! Jim wrn&.-dT DL?: i:: Nc.:e~,,ber 1991 airid Octobr 1992, 'G characterize flows associated with a strong cross current at the lock approach. November 1991 velocities were measured at a depth of 0.2 and 0.8 of the water column, with velocities ranging from 0.61 to 2.19 ps during normai powerhouse generation (two 
	I turbmes on line with the trash gate open). The follow-up survey in October 1992 included an addtional measurement within the large scour hole below the lock, at a depth within 2
	"oiw~+~fic 95 +n2 fl~&c rm~ nn.y,n-kn..-n
	/ 

	fee?,of tho Mtbnm mnTOJ -n.--") 
	generauon witn or wltnout tne trash gate open; wlth veloclt~es at the bottom of the scour hole ranging from 0.36 to 1.2 )fs. This data was utilized in preparation of biological assessments of the potential for impacts on the Gulf sturgeon due to a proposed dredging action to correct the cross currents below the dam, and a proposed rehabilitation of the powerhous~units. Last_Sentence -"...b!ocked by the constn~ctionef ;?LD k1957,"2=d
	1 on page 7 construction of JWLD occurred in 1956. correct this error. c$$ s $+IS 
	22. 
	22. 
	22. 
	Reference Page 10,Biological Characteristics, Habitat: Second paragraph, first sentence -"Bradshaw (personal communication noted that 62 of 63 of the Gulf sturgeon collected from ..." (typos) 

	23. 
	23. 
	Reference Page 11,Biological Characteristics, Stocks: Sturgeon move from one river system to another as noted in this section of the recovery plan. Fish marked in the Apalachicola River have been captured in the Suwannee River and vice versa. Explain how this is reconciled with "river-speclfic fidelity"? 


	' 24. Reference Page 17, Biological Charactefistics, Parasites and Disease: Second 
	.paragraph, first sentence -Delete sentence and replace with, "No host species information exists concerning the Gulf sturgeon." As communicated to the Mobile District by Mr. Lloyd Stith, FWS, Panama City, FL, "If'you have no information on it, then just say so." Second paragraph, second sentence -Suggest de!eting this sentence because the Gulf 
	: sturgeon may not serve as a host for some mussel species. No need to mislead the public. 
	25. Reference Page 18,Bic!~&:lza!CharacteSstics, Incidental Catch; Second uu65~~tLICIUuL15 Ps~iiiaCity data inearlier repopts that shrimp
	p=ayapb 

	A --A
	c.. ...-'..a: -,.F&'S, 
	trawl rncldental mortalities may be reducing ACF populations by 10%per year. Seems 
	like a Crateau or Paruka paper or perhaps Wooley? 
	.1+.&~-1 PL----A-L.-A?-= T-+I>---A-B .n*4-~. * --=
	n' 

	25. D-&-~~~~r-~urDSqa A", u:Gau6ara~ vi*diriLb=iibbnbul WflLLll. MBL
	11~v1uu111.aL

	A ubv 
	paragraph -Veshchev (1982) presents interesting results; however, he fails to Introduce 
	tF,e basic detaiis concerrhg the size of the dredge, type of dredge (cutterhead, dustpan or 
	Response to Comments The illformatlon has been incorporated into the recovery pian Habitat section. The corrections in the sentence have been made. 
	-.
	1 he iow percentage of Guii sturgeon captures frori rivers oihri ihaii the ~iigiii~l coiieceion sire doej not coiifiici with the stzement "These data su;rges: th~!Gu!f S[UfgeUn UlSplay regiui!-spcLli~~al~ii~iuc> chlilvl~ I~~;-~p~~~~
	L ,uiill~. 
	oilu 

	The recovery plan has been revised to reflect this recommendation. 
	Irrvviej: .,..A I-rnto (1\A,ud,OQGI ronc,rted A ,,-pct;matpd-u exp!~ikti~!? rate
	ailu rrrvA,ru'The -"L,a,,uL WE nf 
	9.5 X due primarily to incidental mortality by shrimp trawls." 
	The recovery plan has been revised to accurateIy reflect the findings of the study by Veshchev. 
	hopper), speed of dredge substrate tjrpe, etc., which are very important whe:: 
	rtzmpting 3 draw conziuslon8 regarding impact of dred~ng or. 6b~rgerm:ewee, 
	-..
	stile 
	,.-.d SrIvjr.; :,,,zrch p~;~;gnet, CQ",E~T~$QVC;~;$;:;+! .:~-~?s here. ~Svenee,;.,-,,a.
	no g-:pose If the rationole ia ''Urcdglng cnusea signe!?c;st. o.; Sovitrt a; +jilonIuwc: tllu:.oforo, it cuuaun big i)rob!umti in lli~:. S t?~: : -.>,, t-~~ > been FA:^ 
	27. Reference Page 19, Biological Characteristics, Habitat Reduction and .Response to Commentq 
	CE-27 .Degradation: First paragraph, fourth sentence -The sentence "While Ross Barnett dam,..." is incomplete or the combination of two incomplete sentences. Need to clarify. CE-27 The sentence has been revised and corrected. 
	CE-28 28. Reference Page 19, Biological Characteristics, Habitat Reduction and Denadation: Second paragraph -Regardmg the statement whch indicates that dredging and other navigation maintenance activities adversely affecting sturgeon habitats through elimination of deep holes and alterations of rock substrates -dredges could very easily create deep holes which would be beneficial to the sturgeon. Similarly, dredges are currently being used to open up the mouths of streams which have been historically used b
	CE-28 28. Reference Page 19, Biological Characteristics, Habitat Reduction and Denadation: Second paragraph -Regardmg the statement whch indicates that dredging and other navigation maintenance activities adversely affecting sturgeon habitats through elimination of deep holes and alterations of rock substrates -dredges could very easily create deep holes which would be beneficial to the sturgeon. Similarly, dredges are currently being used to open up the mouths of streams which have been historically used b
	CE-28 28. Reference Page 19, Biological Characteristics, Habitat Reduction and Denadation: Second paragraph -Regardmg the statement whch indicates that dredging and other navigation maintenance activities adversely affecting sturgeon habitats through elimination of deep holes and alterations of rock substrates -dredges could very easily create deep holes which would be beneficial to the sturgeon. Similarly, dredges are currently being used to open up the mouths of streams which have been historically used b
	CE-28 CE-29 
	The deep holes referenced under this section were naturally occurring deep holes (220 feet deep). Dredging of "new-deep holes could destroy or alter other existing habitat important to the sturgeon or other aquatic species. Restoration of "filled" deep holes should be considered under habitat improvements for the sturgeon. The COE's actions to restore connection of cool-water to the Apalachicola River have been reported under the Conse~vati~.mA~com~~ishments section of the recovery plan. This statement has 

	43. Ee$ei-encePage i9,Bioiogicai Characteristics, h-abitat Reduction and CE-29 Degradation: Third paragraph, third sentence -"In addition,... ...using this as a regular hahi tat (Cam 1983, J.M. Barkdoo, personal communication)." Explain when this action occurred since this is the first our office has heard of this. We don't or haven't disposed in Inn 
	43. Ee$ei-encePage i9,Bioiogicai Characteristics, h-abitat Reduction and CE-29 Degradation: Third paragraph, third sentence -"In addition,... ...using this as a regular hahi tat (Cam 1983, J.M. Barkdoo, personal communication)." Explain when this action occurred since this is the first our office has heard of this. We don't or haven't disposed in Inn 
	CE-30 
	Sturgeon were thought to have migrated as far as the Fall Line in the ACF basin. This is the basis for the percentage of remaining habitat calculation. The table includes &river systems that have structures or impediments that have affected sturgeon migration. 

	+ p.t3 
	+ p.t3 
	deep hn!es. I----------CE-30 ------A++ d-d -..---Construction ~hlstable tndicates that 68% of the habltat In the ACF basln has been lost. This percentage is considered to be rnlsieadmg form discussions wlth resource agency personnel. We understood that the cool water springs immedately above WoodruffLock were lost by the dams construction, but the extent to whlch the Gulf I ~tui.geoiiiitilized the remainder of the Zhaiiahoochee and Fiint nvers is thought to be I limited. Also, we recommend that the other Gu
	CE-31 
	The word "species" has been repiaced with "subspecies." In accordance with the Endangered Species Act, recovery plans are produce to describe the biology and current status of the (sub)species and to identlfy needed actions to "recover" the (sub)species. Recovery could be downlisting from endangered to threatened or delisting from the threatened status. The genetics issue is not aiways criticai to recovery of a (sub)spec~es. Based on preliminary genetic data and field work, the recovery team believes that t

	TR
	Cz-3 
	( 31. Reference Page 35, Section 1.5.1, Conduct a Gulfwide Genetic Assessment to Determine Geographically Distinct Management Units: Second sentence -Insert "subspecies" instead of "speciesw(?).Notes from a previous recovery plan workshop with your agency indicate that the plan would refer to the Gulf sturgeon as a subspecies t throughout the text. 
	CE-33 
	a priority 1 to a priority 2 action. The recovery actions all indicate actions that "evaluate, consider, modify, restore, seek resolution, restore benefits, etc." the team has tried to represent the actions in a positive manner. Although stopping activities or removing dams may be the best solution for restoring migratory habitat, it may not be feasible in reality. 

	TR
	1 32. Reference Page 35, Paragraph 1.5.1, Conduct a Gulfwide genetic assessment 

	TR
	CE-32 
	to determine geographically distinct management units: The need to identify 

	TR
	genetic characteristics is clearly stated in this paragraph. Explain how the Endangered 

	TR
	Species Act addresses genetic variations within species since this seems Lo be the basis for 

	TR
	the recovery plan. 

	TR
	33, Roforcnco Pugu 37, Purngrnph 2.1.2, IZcduco or climinato incidcntc~l 

	TR
	CE-33 
	mnrt~_~~ity:On ar abut this plge 2nd pxsgrapb, therccoverj: planstems to recommend 

	TR
	that aii activity aiong the river systems should either be stopped or radically changed. 1 ... we use paragraph 2.4.6 as an examplej which appexs to say th~tgny reso~cir,food 


	control, navigation, and hydropower project that interferes with the assumed habitat requirements of the sturgeon should be removed and the area restored to a "natural" riverine condition. 
	35. 
	35. 
	35. 
	Reference Page 41, Paragraph 2.4.1, Identify dam and lock sites which offer the greatest feasibility for successful restoration of essential habitats (i.e., up-river spawning areas): Second paragraph -Include in this paragraph non-Federal dams (i.e., Lake Talquin and Ross Barnett Fteservoir). 

	36. 
	36. 
	Reference Page 42, Paragraph 2.4.2, Design, evaluate, and provide means for Gulf sturgeon to bypass migration restrictions within essential habitats, Paragraph 2.4.3, Operate and/or modify dams to restore the benefits to historical flow patterns and processes of sedimentation and Paragraph 2.4.4, Modify specific navigation projects which alter riverine habitats or modify thermal or substrate characteristics of essential habitats: Major structurai modifications of the ACF dams represent a substantial cost to


	37. Reference Page 42, Paragraph 2.4.3, Gperate aii&'or modify dams to restore 
	the benefits of historical flow patterns and processes of sedimentation: This paragraph identifies a need to review water releases to determine impact on the Gulf sturgeon. Ths task should be incorporated into the ongoing ACFIACT review of water uses for all project purposes before that study's results are finalized and an entirely new water use study would have to be performed for the Gulf sturgeon. 
	38. Reference Page 42; Section 2.4.4; Modify specific navigation projects which alter riverinc habitats or modify thermal or substrate characteristics of 
	essentiai habitats: Suggested rewrite "Identify potential modifications to speciiic navigation projects, in order to minimize impacts which alter riverine habitats or mohfy thermal or substrate characteristics of those habitats." Mobile District has undertaken ecfnrts to rp~t.erethrrma! refl~gc!hzhitat st severz! !cxat_ians an the u~prreacheso"ft_he Apalachicola River. Several potential habitat restoration locations (cool water springs or sloughs) are being idectified in ccccert with NMFS, USFWS, FGFC u~der
	U,;!I,, withi:: proposed in order to improve access to or restore previous depths and areal extent nvnilubic to thc fish. Such projccts can be conducted by the COE under the current O&M propan1 for the lccdcral navigation project when such activities arc not disruptive to project operations, and there is no net increase in the project costs. In the event additional costs are involved, then separate authorization must be pursued and the -,r~jeet. cost-sAared with 2 non-Federal sponsor, 
	/
	/
	/
	/
	34. Reference Page 37, Section 2.1.2 Reduce or eliminate incidental mortality: CE-11Third paragraph, first sentence -Insert in this sentence "...during navigation-related iinciudes O&K activitiesj, Section 10 and 404 or construction activities'! Explain what the Corpsi role would be in developing the methodologies mentioned here. 
	/ 



	Response to Comments 
	Response to Comments 

	CE-34 
	CE-34 
	The recovery plan has been revised to reflect your comments. 

	CE-35 
	CE-35 
	The recovery plan has been revised to reflect your cornlnents. 

	CE-36 
	CE-36 
	We agree. As noted 1i1 our response #CE-33, feas~bil~tyof an action rnlist be 

	TR
	nn,-r.i.--?.r-

	CE-37 
	CE-37 
	We agree and have indicated that to the Environrnentai SOW Project Manager. 

	CE-38 
	CE-38 
	The recovery plan has been revised to reflect your comments. 


	39. 
	39. 
	39. 
	Reference Page 43, Section 2.4.6, Seek resolution of conflict of purpose between federal and state authorized reservoirs, flood control, navigation, and hydropower projects and federal and state mandated restoration of fish populations: The COE should partlc~pate In the study on conflicting purposes between Federal and State authorized projects and Federal and State mandated restoration of fish populations. 

	40. 
	40. 
	Reference Page 59, Implementation Schedule: Based on review and understanding of this section, the Corps' responsibility in accordance with the final recovery plan will be contingent upon the availability of funding. 

	41. 
	41. 
	Reference Page 59, Impiementation Scheduie, Responsibie or Pariicipating Party: State Agencies -Insert the name of the Texas agency. 

	42. 
	42. 
	Reference Pages 61 


	64, Table 2, Implementation Schedule for GulfSturgeon Recovery Actions: Corps participation is identified at $97,000 for priority 1efforts and $85,000 in priority 2 efforts in the five year T~m_pl~m~nt.at.ion
	Figure

	Schedr~le.The source of this fundng needs to be identified, is it Mobile or Jacksonville District? If Mobile District's responsibility should it be submitted through Operations or Planning Divisions funhng request? 
	43. Reference Page 61, Table 2, Implementation Schedule for Gulf Sturgeon rr-L? I ~ctiofi~,
	1 

	qe~~~ery Task 1.1.2: "cefitic"(misscpjied) 
	44. 
	44. 
	44. 
	Reference Page 62, Table 2, Implementation Schedule for Gulf Sturgeon Recovery Actions, Task 2.4.4, Modify specific navigation projects which alter riverine habitats or modify thermal or substrate characteristics of those hahitats: Suggested rewrite "Identify potential modifications to specific navigation projects, in order to minimize impacts which alter riverine habitats or mo&fy thermal or substrate characterist~cs of those habitats." 

	45. 
	45. 
	Reference Page 62, Table 2, Implementation Schedule for Gulf Sturgeon Recovery Actions, Task 2.4.4, Modify specific navigation projects which alter riverine habitats or modify thermal or substrate characteristics of those habitats: There are no estimated costs for this task. Estimated costs should be included since they will affect all navigation projects. 

	46. 
	46. 
	Reference Page 63, Table 2, Implementation Schedule for Gulf Sturgeon Recovery Actions, Task 2.4.3, Operate and/or modify dams to restore the benefits of historicai fiow patterns and processes of sedimentation: insert the foiiowing: "May require Congressional authority & non-Federal sponsor" 

	47. 
	47. 
	Reference Page 63, Table 2, Implementation Schedule for Gulf Sturgeon Rccovcry Actionn, Tn~k2.4.3, Opcrato nndlor modify dnms to restoro the benefits of l~ibttoricul flow patterns nnd proccsvcrr of ricdirncntiltion: No cetimntcd costa have been included. Estimated costs should be included since they wili affect aii navigation pr~jects. 


	Response ior Cornrneri~s 
	The COEcan be considered ~nciuded under "multi-agency effort" and "federal agency. ' 
	Correct, not only the COE's responsibility, but all entitles. 
	Because of the paucity of information on Gulf sturgeon in Texas waters, the State of Texas is not considered to have a major role. We have requested he Srate of Texss' ac.ailable ii;f~rma:ion on &if s:i;;geon ::: 8:e st3:e-s u.a:e:s. ?his 
	informarion may change iiit: ioit: uT G~K>Liicls iii~i7iivci';ifrii. 
	-, 
	of

	I ne cost were estimated by hie recovzrj; ieaiii. ii \i;~iild "v the icsp~~sibiiitj: each agency or responsible party to decide appropriate funding avenues wirhin their own agencies. 
	The misspelling of "neritic" has been corrected. 
	The recovery action task 2.4.4 has been rewritten. 
	The.irnplemcntation schedule has been revised to reflect the recommendation. 
	T!?c recovery team waas unable to provide cost estimates because of the unknown nature of the "operation or modifications. " 
	48. Reference Page 64, Table 2, Implementation Schedule for Gulf Sturgeon Recovery Actions, Task 2.4.2, Evaluate, design, and provide means for Gulf sturgeon to bypass migration restrictions within essential habitats: Insert the 
	I 

	following "May require Congressional authority & non-Federal sponsor". 
	49. Reference Page 64, Table 2, Implementation Schedule for Gulf Sturgeon CE-~ 1 Eecovery Actions, Task 3.3, Develop a non-scientific constituency and pubiic 
	1 

	I .informatioa progsm birectsd toward enhancing recovery actions; This effort is es~~rnaied
	LOCOSG and sountis iiKe an eiiorr. designed to gan pubiic support ror spendmg dollars on a major project. Support for the program includes: (a) spending an 2) for species recovery; and (b) annual salary ($105,000.001 for a coordinator. However, implementing the plan does not include any hidden costs for returning the projects to a riverine system and does not offer any 
	jlCli,ljUV.uG 
	estimated $9,284,000.00 (see table 

	1 assurances that there will be more sturgeon in the system than there are today. 
	50. Reference Page 67, Appendix A, Fishery Management Jurisdictions, Laws and Policies Affecting The Gulf Sturgeon: Insert a reference to the Cooperative Agreement between National Oceanic and Atmospheric Administration and the Department of the .Army to Restore and Create Fish Habitat. Under this agreement, and the Coastal America initiative, the NMFS and COE coordinate efforts to identify Federal projects which could be modified to enhance fish habltat. 
	51. Reference Page 81, Appendix B, Gulf Sturgeon Technical Review Mailing CE-51 List: Please insert to the Gulf Sturgeon Technical Review Mailing List: 
	I 

	Mr. Brian Peck 
	U. S. Army Corps of Engineers, Mobile Attention: CESARI-PD-EI Post Office Box 2288 Mobile, Alabama 36628-0001 
	Mr. Dennis Barnett 
	U. S. Army Corps of Engineers: South Atlantic Division Atiention: CESAD-PD-R Room 313, 77 Forsyth Street, SW. Atlanta, Georgia 30335-6801 
	General Comments. 
	1. 
	1. 
	1. 
	Please rxte that the first severa! pages were bcur?d cut ef sequence, This may nst have heen a genera! pmbl~rnbut may have ~n!ybeen with a few copies. Ynr? need to chcck sequence in other agency furnished copies. 

	2. 
	2. 
	1 2. Soggesi that ill1 lJSFWS ocionyrns used throughout thr document he changed to FWS. 

	3. 
	3. 
	Severai typographical errors, misspellings, etc. were noted throughout the draft recovery plan. 


	Res~onse to Comments The implementation schedule lias been revised to reflect the recommendation The intent of gaining public support is for the recovery of the Gulf sturgeon in 
	genera!. Minirr?a! i~fnrmati~r? .Public ourreach is 
	exlrts for pub!ic distribution. all. expensive proposition but has proven to be effective and cost-efficient 
	-"-"-A:--i :
	'Lb','"".b '"'"'-""-o. 
	CE-50 The recovery plan has beer! revised to reflect your recommendation. CE-51 Additional addresses have been added to the technical review mailing list. General Comments 
	t 
	1. .
	1. .
	1. .
	We are sorry about the reproduced copies of the document and hope it did not inconvenience your review. 

	2. .
	2. .
	USFWS has been changed to FWS. 

	3. .
	3. .
	Hopefully, all typos, misspellings, etc. will be corrected in the final plan. 

	4. 
	4. 
	We agree with your agency that very little is known about the life history and habitat


	, 
	Response to Comments .

	requirements of this species and that studies should be undertaken and/or continued to dptfirmin-what actinns!practices -A-I!! actually aid iii the recovery or"the Guii sturgeon. 
	Comr??e?t:o:ed. 
	I ------------
	5. Observation -Based on the comments of the Florida Game and Fresh Water 
	Comment noted. 
	5. .Commission "The Choctawhatchee River has a population which 1s (a) possibly larger than suspected and (b) could probably be enhanced more readily than the Apalachicola River population." While feasibility evaluations for such efforts as fish ladders or dam removals may be considered worthwhile, the best use of funding may be to focus efforts on improving Gulf sturgeon population on a regional basis. 
	United States Department of the Interior 
	Response to Comments FISIi AND WILDLIFE SERVICE WAStif NGTOh:, D.C. 20240 WO-i Comment acknowledged. 
	aDURtSS OVLY THE DIRECTOR FISH AND WICOLIFE SLRVICE 
	In Reply Refer To 
	.nls /HA 
	Memorandum .
	To: Project Leader, Panama City Field Office 
	' &hief, Division of Fish and Wildlife Management 
	Through:

	From: Doug Alcorn, Staff Fisheries Biologist .
	Q. + .Subject: Findings on the Gulf Sturgeon Draft Recovery Plan .
	Our comments address the draft version of the Gulf Sturgeon Recovery Plan .(Plan), dated January 4,1994. The Plan was prepared by the Gulf Sturgeon .Recovery/Management Task Team for the U.S. Fish and Uildlife (Service), the .
	.,
	,.

	bullStates Marine Fisheries Commission, and the National Marine Fisheries .Service. It is designed to fulfill the Endangered Species Act requirement for .development of a recovery plan. Our review is from the perspective of the .Plan's consistency with the Service's National Framework for the Management .and Conservation of Paddlefish/Sturpeon Species in the United States (National .Framework). .
	z 

	J 
	Genera1 Co-zIents : msram 
	$3 
	In iarge parrr, che Pian is weii wrirrcen and weii organrzed. It clearly states ~~ .the intent and purpose of the plan; identifies restoration goals and .objectives; describes tasks; and, where appropriate, delineates roles and .responsibilities of involved organizations. .
	Observations and Recommendations : 
	/ 

	Consistency with the "National Framework for the Management and Conservation .
	WO-l 
	of Paddlefish/Sturgeon Species in the United States": .
	The Pinn addresses most of the needs identified in the National .
	Framework. It proposes to ensure that sturgeon populations are .
	monitored, the recovery effort is evaluated, and information gntl~cred .
	from this project is disseminated. Plan objectives arc consistent with .
	strategies contained in the National Framework that address Problem 
	Statements one (1) through five (5). As promoted by National Framework .
	Recornendation 1.3, the Plan is a product of a technical tea3 conlposed .
	of fishery experts from various agencies, organizations, and research .facilities. .
	Response to Comments 
	Additional accion or clarification needed: 
	The authors state, on Page 22, first paragraph, that "... problems are 
	readily evident and appropriate actions can be taken to correct them 
	WO-2 .without resorting to introduction of hatchery stock." The role of artificial propagation should be more clearly explained at this point, as is done for Recovery Action 2.5 on page 44 (second full paragraph). The reader is left with the notion that artificial propagation is not a viable tool to facilitate recovery. This confuses the intent and purpose of Recovery Action numbers 1.4 and 2.5. 
	The Plan could be improved with an additional Recovery Action (No. 5) 
	WO-2 .that would describe how implementation of this Plan will be monitored and evaluated. Some timeframe should be established for reassessing and prioritizing the recovery actions and objectives. Some degree of dynamism should be built into the Plan to prevent it from quickly becoming outdated. 
	Since Table 2 of the Plan projects a recovery action implementation 
	schedule through Fiscal Year 1998, we suggest a reassessment of 
	objectives in Fiscal Year 2999. This reassessment should be performed 
	at approximately 5-year intervals by the recovery coordinator identified 
	in Recovery Action 4.1. This would allow the agencies to perform a 
	reality-check and change direction when necessarv. 
	In surnmary, we are pleased with the quality of this document and its consistency with the National Framework document. With minor modifications, this plan should prove to be a valuable asset for recovery of the Gulf sturgeon. 
	We would be pleased to discuss this with you at your convenience. 
	1. ,A m, 
	wu-2 rile pian has been revised io iefleci iiiij recoiiiiiieiidaiion. .Wo-3 The additional Recovery Action has been added to the plan as recornme~lded. .WO-4 The fiscal years have been chatiged to Years I tl~rough5. .
	UNITED STATES GOVERNMENT 
	for them we cannot make the assumption that no sturgeon occur where no 
	April .7, 1994 



	memorandum .
	memorandum .
	one has looked. The presence of a single sturgeon above the structures 
	Ref: .SLR-94-212 
	would .indicate just the opposite and that sturgeon are indeed able ts
	REPLY To
	Arr+s,. Project le?der, Southeast Louisizo: Refuges, S?ide??, !A 
	travel beyond these structures. 
	1 .

	Gul f Sturgeon Recovery PI an 
	..,,,: 
	Our position that sturgeon are able to pass, and indeed do pass, beyond 
	the above named structures can be supported in part by the fish that 
	have been cs!!ected fr~mths lower Pearl River sysiem. Many of the ,
	,,:Lorna Patrick, F'vl'S, Fish & Wiidiife Enhancement, Panama City, Fi 
	fish collected have been juveniles of re?ative!y sma!! size. This would indicate that qnawnin? 2nd rp:rnc!nrtinn ?re indao! tcrnrrin; jn -rr' --
	>nnrnrilte +hic nnnnrtt,n:t,, -2 ..--..-+ -----
	-rr-' -". .-,,,,,,u.~ ud \-VIIIIIIEIIC UI~ LII~ uu I I
	.clr..,
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	the Pearl River system and is supported by statements made on page 15
	cu .
	iturgeon ~ecoveryPlan. I hope you will take the following comments into 
	consideration prior to issuance of the final recovery plan, 
	We must disagree with the statement on page 19 par. 3 that the low-head dams' 
	We must disagree with the statement on page 19 par. 3 that the low-head dams' 
	par. 2. If the predominant view that the lower Pearl River is 

	unsuitable for spawning is true, then spawning and reproduction must be occurring in the upper Pearl River above Pools Bluff. 
	or! the Rogue Chitto River and on the Pear? P,ibfer at Pools B11;ff "block sturgeon passage under normal flow conditions," and the view that no sturgeon occur above these structures. Our position is based on the following informati an: 
	1. .The aboyle named structures may indeed block sturgeon passage during normal low" water conditions, but these structures are inundated during normal "high" water conditions to such a degree that outboard powered boats easily pass over the top of the structures. Such inundation takes place several times each year primarily in winter and spring. I doubt that a structure which offers no impediment to the upstream passage of boats would preclude the passage of sturgeon. 
	in addition, since the construction of the Pearl River Navigation Canal and the above named structures, several cutoffs have developed which bypass these structures. One cutoff is located downstream of Cock 3, allowing access to the Bogue Chitto River above the low-head dam, and 2 cutoffs are located above Pools Bluff, allawing access to the Pearl River above Pools Bluff, These cutoffs are of sufficient size and cdpture enough flaw that boaters freqventty use them to bypass the 
	struc-iii-es Hheii A'-.. are iiiiable to boat aver the structures.
	cirey in addition they capture enough flow that they have been identified by the CilE in their Pear! River Nsvicjation plan as ?reas that need te he plugged and filled during dredging operations to prevent them from capturing any more of the rivers flow and totally bypassing the structures. These cutoffs offer passage for sturgeon around the 
	-+ -..-L .,vp.e rp.-*.2* 4 4 =-=:-A.+ &:-.-
	s ~i uibir, c;, I ur CALCIIUCU pel 4uu> ui b lllle. 
	3. .The posit:on that few or no sturgeon occur above these structures must be reexamined. The 1ack of recent recorded records of sturgeon for the upper Pcarl River system is mf indicative of the fact-that no stiirljson occur thcre ll~ltis nnly jndj~at_!ye~f the fact t!!2t !itt!c ar nc e!fert has been expended to look for them there. It is my understanding that at least a few stt~rgcon have bccn recorclccl on the upilcr Pcarl. Ttlcsc cannot be dismissed as isolated occurrenccs. Considering the di ff icul ty 
	3. .The posit:on that few or no sturgeon occur above these structures must be reexamined. The 1ack of recent recorded records of sturgeon for the upper Pcarl River system is mf indicative of the fact-that no stiirljson occur thcre ll~ltis nnly jndj~at_!ye~f the fact t!!2t !itt!c ar nc e!fert has been expended to look for them there. It is my understanding that at least a few stt~rgcon have bccn recorclccl on the upilcr Pcarl. Ttlcsc cannot be dismissed as isolated occurrenccs. Considering the di ff icul ty 
	Based on the above information, we believe that ttte low-head dams on the Bogue Chitto River and on the Pearl River at Pools Bluff are not a constant impediment to the movement of sturgean through this system and that sturgeon do pass beyond these points. We contend that the upper Pearl River system is accessible to and may be used by gulf sturgeon for spawning and reproduction on a regular basis. 

	Again, I would like to thank you for the opportunity to comment on this plan at such a late date. If you have any questions or need additional information, please contact me at 504-646-7555. 
	Howard E. Poitevint 
	CC. .Sam Drake David Fiemming 
	UNITED STATES GOVERNMENT 
	DATE: 
	Res~onse to Comments 
	Res~onse to Comments 
	February 2, 1994 

	RePLY TO .ATTN OF: .
	JA-1 The document has been revised. 
	Field Supervisor, ES, Jackson, MS 
	SURJECT: 
	JA-2 The document has been revised to include all applicable Gulf Coast rivers.
	Review of Gulf Sturgeon Agency Draft Recovery Plan 
	TO: .JA-3 The document has been revised to clarify this statement. 
	Field Supervisor, ES, Panama City, FL 
	Field Supervisor, ES, Panama City, FL 
	1A-4 The recornme~ided information has been included in the docurnent. 

	We appreciate the opportunity to review and comment on the draft recovery plan for 
	We appreciate the opportunity to review and comment on the draft recovery plan for 
	IA-5 The document has been revised to reflect these comments. 

	the Gulf sturgeon. 
	The section on Extant Occurrences of Gulf Stureeon discusses numbers of sturgeon 
	-
	JA-l .captured in the various river systems until the discussion of the Apalachicola River, .Florida. In that system the discussion is on population estimates rather than reported .catches, with two exceptions. This is not consistent with the remainder of this section .and leaves the reader unable to make any comparisons. As an example, there have .been 101 recorded captures of Gulf sturneon from the Pearl River since 1985. with .limited effort. In fact, most of these captures were incidental rather than ta
	Page 15: We agree that occurrences of small sturgeon suggests that a reproducing 
	population remains nearby. With that as a given, it would seem that further discussion 
	JA-2 
	-Y
	and consideration of the Pascagoula and Pearl Rivers as viable Gulf sturgeon 
	gs.
	populations is warranted. This recovery plan seems slanted toward the Suwanee and E 
	Apalachicola River systems, .F 
	JA-3 IPage 17: What is meant by "typical rates of glochidial infestation on fish gills"? f2 
	LA-JA-4 Page 19: Should include where Bradshaw tagged the three sturgeon from which lags 
	1 

	were returned. This may provide the reader some information on the movement of .I sturgeon. .
	Page 19: Ross Barnett Dam is capable of controlling water flows, a characteristic not 
	JA-5 .generally associated with a low-head dam. Our earlier correspondence indicated that .Ross Barnett Dam was 150 air miles, not river miles, from the mouth of the Pearl .Itiver. .
	OPTIONAL
	(R~V.
	t-A<>' FORM NO.10 
	. ... ,,.h\,? .., -, . 
	Page 20, Table 1: The percentage of habitat remaining in the Pearl and Bogue Chitto "-6 Rivers obviously considers the low-head dams near the mouth of these streams to be a /complete bamer to sturgeon passage. That obviousiy is not correct, based upon the 
	1 

	1 iarge sturgeon that was captured near Jackson, Mississippi, in i984. The navigation project that included construction of both low-head dams was complete in 1956. Both these dams have substantial overflow during high water and it is likely that sturgeon can bypass them undcr those conditions. However, we do consider these low-head . dams to be a hinderance to sturgeon migration and strongly support their removal and resioiaiion of the iiver. There woiilb jeiii to be liiik j~~tificaii~ii 
	fai ihese daiiis for a project that was placed in caretaker status for several years. In our opinion, the entire Bogue Chitto River and the Pearl River upstream to Ross Barnett Dam should be considered available habitat for the Gulf sturgeon. 
	1page 29 (1): The short-term objective's criteria needs funher clarification. If the baseline population index for a river system is very low, then remaining stable or 
	~ncreasing slightly for three of five years should not be evidence of attainment. Some minimum baseline population index for each river system should be the measure. For a species that takes seven or more years to reach sexual maturity, a period of only five years to evaluate stability would seem too short. 
	JA-7 .

	Page 29 (2): The Pascagoula River should be added to this objective and to all other tasks where a priority population is considered. The Pascagoula River is one of, if not, the largest free-flowing river remaining east of the Mississippi River. The only impoundment is on a headwater stream north of Meridian that has little, if any, impact on river flows. There is very limited sad and gwe! n~ining i~ !he sys!em. There are some water quaiiry probiems bar couia be addressed more fuiiy ~f rhls were a pnonry ri
	TT -.A GC -L~c1e 4obec-:-l-e $kfkl.rk A..er E%:C?O-. 
	ijaitib ii~a~w~ii. VI V~JL 29 2 rjQ.r~o rrarrwt .rj.rlrltao
	I-VIUJ 11a11 LILU u~rra~r~~~nrrr6 iiirr 
	had the best populations has some shortcomings. As an example, the lack of interest or ability of local fishermen, the lack of a 1oca.i market, and the accuracy of reporting may affect how a fishery develops and how we view it in historical terms. There may have been very good Gulf sturgeon populations in the Mobile, PascagouIa, Pearl, and other river systems that just were not as deveioped as those in tihe Apaiachicoia and 
	1 Suwanee Rivers. 
	Page 35, Task 1.5.2: How can one develop a genetic marker to differentiate wild and hatchery-produced fish of the same spccics and not be introducing a vcry different fish Increasmg gcne!ic diversity of a rivcr systcrn may have sornc merit, cog. whcn thc popliI-!ion is vcry slnall with vcry liulc gcnctic diversity. I'crhaps tl~crecovery plan str.o:;rc zliow fcr ~zximizing genetic diversity undcr some conditions. 
	JA-6 
	JA-6 
	JA-6 
	The document has been revised to reflect these comments. 

	3~-7 
	3~-7 
	-.,I he criteria iias been revised, 

	JA-8 
	JA-8 
	~omment notea. 

	JA-9 
	JA-9 
	Tlic stair~i~er~tIias been misinterpreted. the docurtlent. 
	Thus, we have reviseti tlle srare~i?c.rit ~n 


	Page 47, Task 4.1: We strongly oppose the designation and funding of a recovery 
	coordinator for this, and most other, taxon. There is no reason that recovery of the Gulf sturgeon can not be a priority for, without being the sole duty of, a field biologist at an existing field station. 
	J,_jo .
	While we consider this recovery plan to be slanted toward the eastern tributaries within 
	the historic range of the Gulf sturgeon, it is a good document and we commend the 
	authors. It can be considerably improved by giving more consideration to river 
	systems beyond the Apalachicola and Suwanee River systems. Thank you for the 
	opportunity to submit comments. Please direct any questions to Jim Stewart, of this 
	office, telephone 6011965-4900. 
	Because of the differences between the various sturgeon species and subspec~es we continue to recommend a coordinator be des~giiated for the C;l;li srurgroli. 
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	DEPARTMENT OF THE ARMY LOBILE DISTRICT, CORPSOF ENGINEERS P. 0.BOX 2288 h!C?B!LE. AUEA!!>. 256yicqBnm! 

	December 5, 1994 
	December 5, 1994 

	Inland Environment Section Planning and Environmental 
	Inland Environment Section Planning and Environmental 
	Division 

	n-:lP---AA,,1~1s.ualr bal IIIUUY U.S. Fish and Wildlife Service 1612 June Avenue Panama City, Florida 32405-372 1 
	n-:lP---AA,,1~1s.ualr bal IIIUUY U.S. Fish and Wildlife Service 1612 June Avenue Panama City, Florida 32405-372 1 

	Dear Ms. Carmody: 
	Dear Ms. Carmody: 

	This provides comments to your letter of November 14, 1994, concerning our review and comment on the draft final Recovery Plan for the Gulf sturgeon (Acipenser oxyrinchus desotoi). The Gulf sturgeon is known to occur in the Gulf Coast drainages, including the Pearl, Pascagouta, Tornbigbee, Alabama, Apalachicota, Chattahoochee, Flint Rivers and their tributaries. 
	This provides comments to your letter of November 14, 1994, concerning our review and comment on the draft final Recovery Plan for the Gulf sturgeon (Acipenser oxyrinchus desotoi). The Gulf sturgeon is known to occur in the Gulf Coast drainages, including the Pearl, Pascagouta, Tornbigbee, Alabama, Apalachicota, Chattahoochee, Flint Rivers and their tributaries. 

	In view of the potential impact of this plan on our various projects in the Gulf Coast drainages and the potential opportunity for management measures to be implemented by our agency to improve the current threatened status of this species, the V.S. Army Corps of Engineers (Corps), Mobile District, has conducted a review of you: Recovery Plan. Enc!esed are our romn?en!s o!! the draft Kecover), Pian. Ajso, the Corps' pariicipaiion in assisiiiig to deveiop this p!an is in !he spirit of cooperation and the Mem
	In view of the potential impact of this plan on our various projects in the Gulf Coast drainages and the potential opportunity for management measures to be implemented by our agency to improve the current threatened status of this species, the V.S. Army Corps of Engineers (Corps), Mobile District, has conducted a review of you: Recovery Plan. Enc!esed are our romn?en!s o!! the draft Kecover), Pian. Ajso, the Corps' pariicipaiion in assisiiiig to deveiop this p!an is in !he spirit of cooperation and the Mem
	E a3 8 C1 

	\Ne support the efforts of your agency to promote the recovery of Ilsted threatened and endangered species and are ready to orovide assistance where possible and within our project authorities and funding constraints, Should you require any cta;ifica!io:: of our commen!s, ?!ease rentact Mr. Briar! Peck at (205)690-2750. 
	\Ne support the efforts of your agency to promote the recovery of Ilsted threatened and endangered species and are ready to orovide assistance where possible and within our project authorities and funding constraints, Should you require any cta;ifica!io:: of our commen!s, ?!ease rentact Mr. Briar! Peck at (205)690-2750. 

	kgh A. McClellan Chief, Environment and Resources Branch 
	kgh A. McClellan Chief, Environment and Resources Branch 

	Enclosure 
	Enclosure 


	U.S. Army Engineer District, Mobile Comments Response to Corn!nen!s 
	on the 
	U.S. Fish and Wildlife Service Draft Final Recovery Plan .CE-I AcknowIedgments are commonly included in governmerlt docu~nerlts prepared by 
	for the FWS. .Gulf Sturgeon CAcipenser oxvinchus desotoi) .
	According to the U. S. Government Correspondence Manual, when "river" is used in the pIural form, it is not capitalized. 
	The following comments reference page, section, paragraph, and sentences of the draft .Final Recovery Plan which wasprovided by the U.S. Fish and Wildlife Service by letter .
	This chang~hs heen jn~crp~.ra!~,dj:,:~ :he d~~tii~icii:
	as iecofiiir~tznrird.
	diated November 14, 1994. 
	According to the U.S. Government Correspondence Manual, the word "federal " 
	Specific Comments. 
	is not capitalized when used as an adjective (i,e. "they formed a federal union"); and if a proper noun, the word is capitalized (1.e. Federal Bureau of
	1 

	1. Reference Page iii, Acknowledgements: Suggest that this section be deleted. It 
	CE-! has no place in a government document. .Invest igatior!), 
	2. Reference Page iv, Ehecutive Summary,Current Status Review: First This action is no longer a priority one task. However, the wording has been Sentence, "Suwannee and Apalachicola rivers". Capitalize the word "rivers". changed for clarification (see 2.4.6). 
	2. Reference Page iv, Ehecutive Summary,Current Status Review: First This action is no longer a priority one task. However, the wording has been Sentence, "Suwannee and Apalachicola rivers". Capitalize the word "rivers". changed for clarification (see 2.4.6). 
	2. Reference Page iv, Ehecutive Summary,Current Status Review: First This action is no longer a priority one task. However, the wording has been Sentence, "Suwannee and Apalachicola rivers". Capitalize the word "rivers". changed for clarification (see 2.4.6). 
	I 
	CE-2 


	3. Reference Page iv, Executive Summary, Recovery Criteria: Second paragraph, .See response comment CE-4.
	3. Reference Page iv, Executive Summary, Recovery Criteria: Second paragraph, .See response comment CE-4.
	1 



	second sentence -Insert a hyphen hetwem 12md pea;-(aha-dd read "12-year period"j. Tlie COE technical advisors of the Recovery Plan were provided a copy of the CE-4 1 4. Reference Page v, Executive Summary,Item 8: Capitalize the word "Federal". implementation schedule for review and comment during the plan preparation. 
	ii-3 

	5. Reference Page v, Executive Summary,Item 12: (a) Correct the misspelled word 
	The Table of Contents has been corrected and/or revised as needd.
	r CE-51 
	"successful". (b) Clarify what is meant by thh statement. We continue to interpret this
	ul .
	M 
	pkiii~t3to remove dams.
	, 

	a) The change has been incorporated into the document as recommended. b) See response comment CE-4.
	w .

	CE-61 6. Reference Page v, Executive Summary,Item 15: Capitalize the word "Federal" 
	The change has been incorporated into the docurner>ias recommended. .
	1 .

	7. Reference Page vi,Executive Summary,Costs for Action 13: Costs have now .been ~dentifiedfor tlu action. Did the Corps (Mobile, New Orleans and Jacksonville .
	CE-,

	District's) participate in developing or projecting these costs? 
	8. Reference Page viii, TableOf Contents: The page numbers for some items in the .CE-8 .
	Table of Contents are out of order (e.g., Choctawhatchee Bay Basin should be .Choctawhatchee River Basin; Ochlockonee Bay Basin should be Ochlockonee River Basin; .Habitat Reduction ad Degradation begins on page 21 and not page 23; no page numbers .
	are listed for Appendices B-F). The Table of Contents should be corrected. 
	.

	9. Reference Page xi,Preface: (a) First paragraph -Insert after "Endangered Species .Act of 1973" the acronym (ESA), (b) Second paragraph -Capitalize theword "Federal" .
	I
	CE-9 

	throughout this paragmph, 
	I@. Refir-cncc Pugc 2, Siilius: First sentence -Insert "~f1973" dter "Endnngcred 
	11. Reference Page 3, Population Size and Distribution: Last sentence -Capitalize CE-!!I the word "Rivers". 
	I 

	13. Reference Pages 4-11, Extant Occurrences of Gulf Sturgeon: Throughout this section there appears to interchangeable use of "Gulf sturgeon" and "sturgeonN. Accorhg I to ~=&rskn&ng Gulf ctcrgeon wa to be used -#herever it codd be mbs+atiate?l.Recommend that the references to "sturgeon" or "Gulf Sturgemube revieaied. 
	/ 
	CT-
	1 

	13. Reference Page 4, Gulf of Mexico: First paragraph, first sentence -Include the name of the FWS employee. Based on our involvement in review of the technical draft we 
	13. Reference Page 4, Gulf of Mexico: First paragraph, first sentence -Include the name of the FWS employee. Based on our involvement in review of the technical draft we 
	13. Reference Page 4, Gulf of Mexico: First paragraph, first sentence -Include the name of the FWS employee. Based on our involvement in review of the technical draft we 
	c E-13 

	understand this employee to be Ms. Diane Cox. 

	14. lieference Page 4, TriermantauEiver: is "&Eire"the correct speiiing? 
	1 

	c E-
	15. Reference Page 4, Mississippi River: First sentence -All personal communication 
	I 

	CE-15 
	references should be followed by a date of that communication. Ths comment also 
	applies to dl personal communication references throughout this document. 
	16. Reference Page 4, Lake Pontchartrain/Lake BorgneJFtigolets: Second sentence CE-16 1 -"Lake Borgne" is misspelled. 
	16. Reference Page 4, Lake Pontchartrain/Lake BorgneJFtigolets: Second sentence CE-16 1 -"Lake Borgne" is misspelled. 
	16. Reference Page 4, Lake Pontchartrain/Lake BorgneJFtigolets: Second sentence CE-16 1 -"Lake Borgne" is misspelled. 
	1 


	17. Reference Page 5, Tchefuncte River: First sentence -Capitalize the word C E-17 "Commercial". 
	17. Reference Page 5, Tchefuncte River: First sentence -Capitalize the word C E-17 "Commercial". 
	1 



	18. Reference Page 5, Amite River: Firstsentence -Capitalize the word "River" in 
	-CE-I8 1 
	"Arnite fiver". 
	'A 
	19. Reference Page 5, Boye Chitto: First sentence -Delete "a tributary of the Pearl 
	20. Refererice Page 7,Mo3i:e Bay: (a) Ins& 'La the rec~rdthe st-ugeoxi specimen that was captured in Portersville Bay near Bayou La Batre, Alabama in March 1993.
	/ .

	CE-~~ 
	According to Mzk V~I
	I 

	Hocse, ?he specimes was kept at the Daupl-ii Island Sealab, theii tagged and reieased. Thisspecimen was approximately a 25 to 30 pound fish. (b) Move 
	the Furst three sentences of this paragraph which begin and end with "There is a mountedspecimen of a juvenile... ...was collected in 1985 or 1986.''.to the Mobile River discussion. (el Move the statement "In 1977 a sturgeon from the Tombigbee River......(N. Jordan. 
	I 
	I 

	personal communication).", to the Tombigbee River discussion. (d) Fourth sentence -
	Blakely continues to be misspelled. Correct the misspelling of "Blakeley". 
	21. 
	21. 
	21. 
	Reference Page 7, BlakeIy River: Blakelg continues to be misspelIed. Correct CE-2 I speiilng is "Biakeley". 

	22. 
	22. 
	Reference Page 8, Conecuh River: This river is not a component of the Mobile 


	CE-22 .River drainage basin, but drains into the Escambia River and Escambia Bay. Recommend m"ng this paragraph to the Pensacola Bay Basin discussion. 
	CE-I 1 .CE-i? .
	. 
	--

	LJz-12 
	CE-14 
	CE-!6 .CE-17 .CE-18 .CE-19 .CE-20 .
	See response comment CE-2. .i ne rccornrnendation has been incorporated into the document. .
	-,

	-
	i lrr lrdrrlr 01 me I-W> employee nas oren recommended. 
	We have spelled tile word "Mhire" as it was Lsuisiana Depa::me:;: =f '#i!d!ife aEd Fishcric;. it is spelled correctly. 
	aaaeu ro rlle document as 
	spelled in the lerter from the However, i+e can fioi s;a:e [ha; 
	Tlle Recovery Team agreed that dates for the personal comrnunlcations would be .indicated in the Unpublished Data and Personal Comrnunicarions sectio~i. .Tile spe!!it;g of Lake Borgne has been correctsd as recommended. .Commercial has been capitalized as recommended. .River has been capitalized as recommended. .
	The sentence has been changed as recommended. .a) The capture of the sturgeon has been included in the document as .recommended. .b? The change has been made as recommended. .t; The satemen; hs beeii eoiiecied G recommended. .d) The spelling of "Blakeley" has been corrected. .
	The spelling of "Blakeley " has been corrected. .The Coneruh River reference h.5 m~vedro d7.e ErremSi. River sectio:: as .recommended. .
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	32. Reference Page 14, Stocks: (a)First paragraph, second sentence -Capitalize the word "Rivers" in "...Blackwater, and Choctawhatchee rivers ..." (b) First paragraph. fourth sentence -Capitalize the word "River" in "...Apdachicola/Suwannee river..." (c) First paragraph, last sentence -Fish marked in the Apalachcola River have been captured in the Suwannee River and vice versa. Sturgeon move from one river system to mother m xted in ths section of the recovery plan. Clarify how this is reconciled with "rive
	s..-~:~-pcLuAL .c.J..~:L..~* . (d) Sec~iid
	IIucllby pai~giaph,third sentence -Zapieaiize the word "Rvers" in "...Choc?awhstcheeand Yenow rivers..." 
	33. Reference Page 14, Food Habitats: First paragraph -Correct the obvious space 
	CE-33 .[ 
	error in this paragraph. 
	34. Reference Page 16, Growth: First paragraph -Correct the obvious space error 
	1 

	CE-34 
	\ caused by a hard return. 
	35. Reference Page 18,Fecundity: General comment -If it exists, provide information CE-35 on the percentage of eggs that hatch and the survival rates of fry to adulthood. 
	35. Reference Page 18,Fecundity: General comment -If it exists, provide information CE-35 on the percentage of eggs that hatch and the survival rates of fry to adulthood. 
	35. Reference Page 18,Fecundity: General comment -If it exists, provide information CE-35 on the percentage of eggs that hatch and the survival rates of fry to adulthood. 
	I 


	1 
	1 
	36. 
	Reference Page 18, Reproduction in Hatcheries: Seventh sentence -Should the CE-36 refererice "(Dean 1893),",read "Dean 1983"? 

	37. Reference Page 18, Predatorprey Relationships: Correct the obvious space C E -37 error caused as a result of hard return. 
	37. Reference Page 18, Predatorprey Relationships: Correct the obvious space C E -37 error caused as a result of hard return. 
	1 



	38. Reference Page 19, Parasites and Diseases: Second paragraph, first sentence -w CE-38 
	Delete sentence and replace with, "No host species information exists concerning the Gulf sturgeon."
	ZSI 
	ZSI 
	I 

	39. Reference Page 21,Incidental Catch: (a) Third paragraph -Veshchev (1982) .presents interesting results; however, he fails to introduce the basic details concerning the .size of fie dredge, type ~f dredge (e.g., cutterhead, dustpan, hopper) speed of dredge, .substrate type, etc.. which are very important data when attempting to draw conciusions .regarding irnpact of dredging on sturgeon larvae. (b) While this Russian research points .out concerns aver Acipenser guldenstadti and A. steiiatus, it serves no
	40. Reference Page 21, Habitat Reductions and Degradation: (a) First paragraph, .
	I.

	-.second sentence -Delete the second "during". (bj Second paragraph, third sentence -The sentence shou!d read as fo!lows, "'The account mtes..." (c) Second paragraph, sixth 
	sentence -sentence sh~idd .c~t cut-
	ng fg!!~wg, "...creejs off..." md net "me&on.. 
	j 

	41. Rcfercncc Page 22, Table 1, Habitat Reductions and Degradation: (a)This table indicates that 78% of the habitat in the ACF basin has been lost. Thispercentage is considered to be misleading form discussions with resource agency personnel. We understood that the cool water springs immediately above Woodruff Lock were lost by the 
	a) See response comment CE-2. b) See response comment CE-2. c) See discussiori under the Stock sectiol!. d) See i~:p~~j~ci~meii:
	CE-2. 
	The spelling error has been corrected. .Current!y. there is no! enong!! data to provide this informatian. .The literature cintion "Dean 1893" is correct. .The "space" error has been corrected as recommended. .The entire serxefice has been de!eted. .a) Comment noted. .
	b) Information regarding dredging impacts and adult, juvenile, and izrval sturgeon is rare. The purpose of ~ncluding this intormation is to indicate a concern has been acknowledged in other countries as well as the United States. 
	a) The extra "during" has been deleted. b) The correction has been made as recommended. C) The correction has been made as recommended. 
	2) Hlsto-iczflj, in the $:urgeon ~~ng~d:Fie Czi] Line.
	up 
	c~lf 

	b) The issue in this section is the restriction of sturgeon migration by cbstructions in the rivers rather thz:! ?he werz!! remzining hab:sr fc: the f:sh. C) The spelling of "Claiborne Dam" has been corrected. 
	dams construction, but the extent to which the Gulfsturgeon utilized the remainder of the 
	Chattahoochee and Flint Rivers is thought to be Limited. (b) RiuertWatershed -We 
	continue to recommend that the other Gulf coastal streams (e.g.,Choctawhatchee River, 
	Escarnbia River, Black Creek) for information purposes be added to this table. This 
	additional idonnation will provide total remaining river length of habitat. (c) Location of 
	Impediment -Correct the misspelling of "Claiborne Dam". 
	42. Reference Page 22, Eabitat Reductions and Degradation: (a) First sentence -Delete the words "Jim Woodruff Lock and Dam'' and use only the remaining acronym. (b) Fourth sentence -Revise this sentence to read "...before the dam construction in 1957." 
	(c) 
	(c) 
	(c) 
	Fourth sentence -Capitalize the word "Rivers" in "...Flint and Chattahoochee rivers". 

	(d) 
	(d) 
	Fifth sentence -Revise this sentence to read "...exist that the Guff sturgeon passes through..." 


	43. Reference Page 23, Habitat Reductions and Degradation: (a) Second paragraph, first sentence -Replace the word "spoil" with "dredged material". (b) Secondparagraph, first sentence -Regarding the statement which indicates that dredging and 
	CE-4 

	I .other navigation maintenance activities adversely affecting sturgeon habitats th~ough elimination of deep holes and alterations of rock substrates -dredges could very easily create deep holes which would be beneficial to the sturgeon Similwly. dr~d(rpqarp currently being used to open up the mouth of streams which have been historically used hy striped bass. They could just as easily do the same for sturgeon streams. The program is called the WS/COE Cooperative Agreement to Create and Restore Fish Habitat
	Response to Comments 
	a) Correction for JWLD has been made as recommended. .b) The date of the dam construction has been incorporated as recommended. .c) See response comment CE-2. .d) The correction regarding "exist" has been incorporated into the document. .
	CE-43 .a) The change in use of the word "spoil" to "dredged material" has been incorporated into the document as recommended. b) The wording oi the sentence has been clarified. Most of the "deep holes" created in navigation improvement activities is not considered benef~ciai to Gulf sturgeon. Specific projects designed to create deep hole habitats at specific locations are considered beneficial. A "deep hole" is a hole deeper than the adjacent/surrounding river bottom. c) This sentence has been clarified. 
	a) The alternative wording was used as recommended. .b) Comment noted, however the first part of the paragraph reiates to other .habitais besides "cool-water" ones. .c) See response comment CE-2. .
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	2Q5!594-3854. Also, could you explain what is meant by a deep hole? (c) Second paragraph, third sentence -Suggest discussion of filling of deep rocky area at Rock Blfi.
	F 

	m 
	W .Rock Bluff is located at NM 92.5, and there is no within-bank dredged material disposal site at this locat~on. A small sand shoal has formed at this crook in the river, immediately upstream of the rock shelfiluff, but was caused by natural deposition, not placement of dredged material. Within-bank disposal area and rock disposal site is located at NM 93.0, but this area consisted of an inactive dredged sand disposal site prior to rock disposal in 1983-1984. This statement in the recovery plan cannot be s
	' 44. Reference Page 24, Habitat Reductions and Degradation: (a) Top of page, second sentence -Suggested alternative wording, "Thishas resulted in elimination of 
	CE-&4 .
	some cool water habitats that had been available to Gulf sturgeon during the summer months prior to tho construction of JWLD and navigation channels ... In addition, the COE obtained environmcntnl clearances and undertook habitnt restoratio-n action by the remcvpJ of sedimer;ts gt the ,?.Asnthof BlueSpPiEg =avi,-ntfGr;k,: 157.7(r;vcr mi 
	1 98.0) in May of 1994." (b) Top of page, last sentence -Recommend moving the last scntenco, "Coa! wfitcr hn!!itlits ... ...during i!lo aummcr." b he tha firs! ~cnteflcc~f ti![! RQX~ pungraph. (c) Second purugrnph, third sentence -Capitalize the word "ltivers" in 
	1 

	"...Su~annee,Choctawhatchee rive rs..." 
	45. Reference Page 26, Culture and Accidental or International Introductions: 
	46. Reference Page 31, U.S. Army Corps of Engineers, Mobile District, Mobile, I Alabama: (a)Item No. 4 -Revise the statement to read as follows, "Obtained 
	1 

	environmental clearances and undertook action to restore habitat for the Gulf stugeon CE-46~and other anadrornous suecies bv removal of sediments at the mouth of Blue S~rin~ 
	Run. Apalachicola Rlver, navigation km 157.7 (river mi 98.0) in May 1994..." (b) Insert as item No. 5 the foilowmg, "Lnitiated Anadromous Fish Hatchery Reconnaissance Study in 1987." 
	(c)Insert as item No. 6 the follou-ing, "In conjunction with the Florida Game and Fresh Water Fish Commission, the Corps removed sedimentation and debris from a midstream 
	, 

	~pafigbzia~; the &V?.?. c; ?he ApdzeLea!~.Fiver, z.~i-.+gz?ioriLa 170.6 (nz-.:gztin~ r.i IOE.O), to restore important thermal refuge habitat for the Gulf sturgeon and other anadromous species in January 1994." (d) Insert as item No. 7 the following, "During January 1994, the Corps proposed a new start to the Waterways Experiment Station (?VE:S) for consideration in the FY 95 Environmental Impact Research Program fEfRP). Ths proposal was submitted because of similar concerns expressed by other Corps &visions
	+ Corps Headquarters that funds are available for WES to initiate efforts in FY 95." 
	m 
	47. Reference Page 37, Section 13,Survey, monitor, and model populations: fist sentence -Capitalize the word "Rivers" in "...Suwannee and Apalachicola rive rs..." 
	48, aefere~cePlge QBl pcticn 1.4.1, CsnGnue ~TA.IC;I~~.
	I.

	nf GuLf st~h,b~o~: 
	sentence -Capitahe the words "Federal". 
	E-4 

	49. Reference Page 40, Section 2.1.1, Increase effectiveness and enforcement of state md federal take prohibitions: Capitalize the word "Federal" in the title of this 
	I

	CS-49 1 section. 
	I .50. Reference Page 41, Sections 2.1.1, Increase effectiveness and enforcement of state and federal take prohibitions and 2.1.2, Reduce or eliminate incidental 
	CE-50 
	I 
	mortality: On this entire page capitalize the words "Federal" and "Section". 
	51. 
	51. 
	51. 
	Iicfcrcncc Pagc 41, Scciion 2.12, Y'rcduco or oiiminato incideniai moriniiiy: Third parapaph -Insert after the last sentence, "In order to maintain the navigation 

	52. 
	52. 
	Reference Page 42, Section 222, Identify and eliminate known or potential chemical contaminants, source of water quantity, and water quality problems which could impede recovery of Gulfsturgeon: Second paragraph, fifth sentence -Capitalize the word "Federal". 

	53. 
	53. 
	Reference Page 44, Section 2.2.5, Assess the relationship between groundwater pumping and reduction of groundwater flows into designated rivers, and quantify loss of rivcrine habitat related to reduced ground water in-flows: Fourth sentence -Capitalize the word "River" in "...Apalachcola-Chattahoochee-Flint river ..." 

	54. 
	54. 
	Reference Page 44, Section 23.6, Conduct studies to determine the effects of known chemical contaminants in water from designated river basins on Gulf sturgeon or a surrogate species: Correct the obvious spacing error in this section. 

	55. 
	55. 
	Reference Page 44,Section 23.1, Utilize existing authorities to urotect habitat and, where inadequate, propose new lawsand regulations: Eighth sentence -Capitalize the words "Federal" in "...with other federal agencies including the COE (federal..." 

	56. 
	56. 
	Reference Page45, Section 2.4 Restore,enhance,and provide access to 


	C-
	channel integrity, dredging must be permitted between the months of May and October." 
	channel integrity, dredging must be permitted between the months of May and October." 
	I 

	CE-56 ( essential habitats: Second sentence -Insert a comma after "streamhabitats". 

	CE-45 
	CE-45 
	CE-45 
	Tile sentence lias been revised. 

	CE-46 
	CE-46 
	a) Tlie statement has beer) revised as recornmendcd. b) The iiem has been incorporated i11to the document. C) Tlie item I~as been incorporated into the document. d) The Itern has been incorporated into rile document. 

	TR
	See response comment CE-2 

	TR
	See response co~nrneriiCE-4. 

	TR
	See response comment CE-4. 

	TR
	See response comment CE-4. capiiallzed. 
	According to internal FWS policy "sect~on"IS not 

	TR
	The sentence has been reworded. 


	57. Reference Pages 45,46 and 47, Section 2.4, Restore, enhance, and provide 
	cE-57 access to access to essential habitats: Explain what dects could be expected on the F COE and its recreation, hydropower and navigation programs, if this section is m, implemented
	-b 
	58. Reference Page 45, Section 2.4.1, Identify dam and lock sites which o£ferthe greatest feasibility for successful restoration of essential habitats (i.e., up-river 
	CE-58 
	spawning areas): (a) Second paragraph, second sentence -Include examples of non- Federal dams (i.e., Lake Talquin and Ross Barnett Reservoir). (b) Second paragraph, second sentence -Capitalize the word "Federal". (c) Second paragraph, last sentence -Discussion on the fish hatchery is not a means of restoring habitat. Suggest this 
	discussion be relocated to Section 2.5. 
	Figure

	59. 
	59. 
	59. 
	Reference Page 46, Section 2.42, Design, evaluate, and provide means for Gulfsturgeon to bypass migration restrictions within essential habitats: Major structural modifications of the ACF dams represent a substantial cost to the project and should be scrutinized for cost effective implementation, particularly with respect to improving habitats on other population locations in the vicinity such as the Choctawhntchee River. 

	60. 
	60. 
	Rcfcrcnco Pngo 40, Soction 2.43, Opornte andlor modib duma to rostoro the banofits to hirrtorical flow pultornw and pmcoscradt of arodirnuntution: (a) Mryor


	CE-GO 
	siruciurai mo&iicaiions of the AZF dams represent a su'istmtid cost to the pr~jectad shouid be scrutinized for cost effect impiementatio~,parti~dmlyw+th respect to 
	Resaonse to Cotnmel~ts 
	See response conirnent CE-4. 
	See response comment CE-2. 
	The spacing lias been corrected. 
	See response comme~t CF-6. 
	The sentence punctuation has been corrected. 
	Currently, specific effects are unknown, it could be assumed that changes in .operation and maintenance programs and schedules could occur. .
	a) Private entity added to sentence as recommended. .b) See response comment CE-4. .c) The discussion pertaining to the fish hatchery has been moved to section 2.5. i .as :ec=rnmended. .
	A ----A L..r ..I--t, C\P nnn~iA~~~rlthe o~n~tir
	differences among management units/populations (i.e., Choctawhatchee is genetically different from the 
	L7&,r;G", "UL rr'.," .u "1 IV..-...----ITP-------0"'"--
	Apalachicola/Suwannee/Ochlockonee). .
	a! See respqnse comment CE-59. 
	b) It was decided that it would be unrealistic to provide specific impact assessment for each species under the Protected Species Element of the ACTIACF Environmental SOW. The study is developing models that describe pre- development physical habitat conditions. These models would be for comparison of proposed alternatives or scenarios for assessment of potential impacts to the species or species guilds. 
	improving habitats on other population locations in the vicinity such as the Choctawhatchee River. (b) This paragraph continues to identify a need to review water releases to determine impact on the Gulf sturgeon. This task should be incorporated into the ongoing ACF/ACT review of water uses for aI1 project purposes before that study's results are finalized and an entirely new water use study would have to be performed for the G.df stwgs~r. 
	61. Reference Page 46, Section 2.4.4, Identify potential modifications to specific ii~,vigii2i~ii~~G;cc~s,i~ idfihii~e i+hicLtiiicr iiveriilu Lihitiit~
	ii~p&~i~ "1-uiudi& 
	thermal or substrate characteristics of those habitats: (a) Major structural .modifications of the ACF dams represent a substantial cost to the project and should be .scrutinized for cost effective implementation, particularly with respect to improving .habitats on other population locations in the vicinity such as the Choctawhatchee River. .
	(b) Mobile District has unde~taken efforts to restore thermal refuge habitat at several .iocations on the upper reaches of the Apalachcola River. Several potential habitat .restoration locations (cool water springs or sloughs) are being identified in concert with .
	'NMFS, USFWS, FGFC under the cooperative agreement between COE and NMFS to Restore or Create Fishery Habitat. Efforts are to improve Gulf striped bass habitat, but also benefit the Gulf sturgeon, which apparently utilize the same or similar areas. Excavation within the mouth of the spring or slough is proposed in order to improve access to or restore previous depths and areal extent available to the fish. Such projects can be conducted by the COE under the current O&M program for the Federal navigation proj
	(c) Third sentence -Capitalize the word "Federal" in "...essential habitats in federal .project areas." .
	62. 
	62. 
	62. 
	Reference Page 47, Section 2.4.5, Restore the benefits of natural riverine .habitats: Top of the page -Capitalize the word "Federal" in "...during federal project .review." .

	63. 
	63. 
	Reference Page 47,Section 2.4.6, Seek resolution of conflict of purpose between federal and state authorized reservoirs, flood control, navigation, and hydropower projects and federal and state mandated restoration of fish populations: (a) Section title and first paragraph -Capitalize the words "Federal" in the section title nnd the first and second sentences in tb_e fixst psrirapaph, fh) Second paragraph -The COE should participate in the study on conflicting purposes between Federal ar.6 State authorized 

	64. 
	64. 
	Rofcrancc Pago 49, Section 2.5.3, novclop and. irnplomont n rcgulntory .frnmoworlc to clirninato nccidcntnl nnd intcntionnl introductions of non- .indigenous titoclr or othor ~turgoon spucics: First pnrngrnph, lnst scntenco -.Capitalize the words "Federal" and "Section" in "...Inthe case of federal agencies ... ....required under section 7..." .


	Res~onse to Comments 
	a) See response comment CE-59. .b) Comment noted, see "comments" under Implementat ion Schedule. .c) See response comment CE-4. .
	See respnnse cnamenc CE-4. 
	a) See response comment CE-4. .b) Comment noted, no specific agencies (except the lead agency) were ident~fied .at this time because of the number of involved agencies. .C) The sentence has been revised. .
	See response comments CE-4 and CE-50. 
	65. Reference Page 49, Section 3.1, Coordinate research and recovery actions: .
	I .

	CE-65 .Response to Comments 
	First sentence -Capitalize the ward "Federal". 
	66. 
	66. 
	66. 
	Reference Page 49, Section 3.2, Develop an effective communication program CE-65 See response comment CE-4. .or network for obtaining and disseminating information on recovery actions and .research results: First sentence -Capitalize the word "Federal". CE-66 See response comment CE-4. .

	67. 
	67. 
	Reference Page 51, Section 4.4, Develop and implement a program to CE-67 See response comment CE-4. .CE-6 7 monitor population levels and habitat conditions of known populations in the .


	management units as well as newly discovered, introduced, or expanding a) Comtnen: no:ed. ., populations: Thd sentence -Capitalize the word "Federal". ioiriiii~iiiCE-4..
	CE-68 

	,,",ace icqy~~iht: 
	68. Reference Page 64, Implementation Schedule: (a) General comment -Based on 
	CE-69 The priorities have been revised. The COE technical advisors on the Recovery 
	CE-69 The priorities have been revised. The COE technical advisors on the Recovery 
	CE-69 The priorities have been revised. The COE technical advisors on the Recovery 
	CE-6 8 review and understanding of this section, the Corps' responsibility in accordance with the 

	Plan Team did not indicate the sources of funding between the Districis.

	final recovery plan will be contingent upon the availability of funding. (b) Second 
	paragraph, last sentence -Capitalize the word "Federal". 
	T:,~ CGE [--I--:--adiii~6rj ;+€ Recoveij; Pkii Teaiii did iiot provide
	CE-78 

	LLIIIIILd: 
	estimated costs, which in this case "undeterminable" is probably appropriate. .
	I .

	69. Reference Pages 66 -70, Table 3, Implementation Schedule for GulfSturgeon .Recovery Actions: The Corps' participatio~~ .
	is identified at $139,000 for priority 1 
	CE-69 ., efforts and $85,000 in priority 2 effoorts in the five year Implementation Schedule. The CE-7! The address has bee11 corrected as provided. .1 source of this funding needs to be iderztifIed, is it Mobile, Jz~~b~sonsnXe.
	cr New Oilems .1 District? .
	70. Reference Page 69, Table 2, Lmplementation Schedule for Gulf Sturgeon 
	CE-7 0 Recovery Actions, Task 2.4.3, Operate andtor modify dams to restore the benefits A discussion of the MOU has been incorporated into the document as + of historical flow patterns and processes of sedimentation: No estimated costs recommended.have been included. Estimated costs should be included since they will affect all
	1. 
	ch 

	ch .
	, ns~,..lgatioz ~rcjects, 
	71. Reference Page 88, Appendix B, Gull Sturgeon Technical Review Mailing .CE-7 1 .
	List: Correct the following address: 
	Mr. Dennis Barnett 
	U.S. Army Corps of Engineers .South Atlantic Division .Attn: CESAD-EP-PR .Room 313,77 Forsyth ST, SW .Atlanta, GA 30335-6801 .
	General Comments. 
	1. Rccornmend inserting into the recovery plan reference to the spirit of cooperation and 
	1 . the Memorandum of Understanding (MOU) on Implementntion of the Endangered Species .Act. This MOU was signcd on Soptcrnbcr 28, 1994, by 14 Podam! ngcncics nnd is .designed to help nvoid ezbangereb species coifi7isk and increme efi'ecuveness of Federni .recovery actlons for endangered species. The COE was ode the Federal agencies to sign .
	I 

	this MOU, 
	this MOU, 
	2. Several typographical errors, misspellings, etc. were noted throughout the draft 

	Response to Co!nments
	recovery ~lan and we tried to make reference to most of them. 
	2. All typographical and spelling errors have made In the document.
	3. Correct the inconsistency found throughout the recovery plan in reference to .capitalizing "Federal", "Rivers" and "Section". .
	3. See :espo:ise comments CE-2, CE-4, and CE-50. .I 4. We agree mth your agency that very iittie is knownabout the iXe history and habitat .
	4 . / requirements of this spec~es +. ii~~ed.and that stumes should be undertaken ador continued to CoiiI~~iit I deterrmne What actlonsipractlces wii actuaiiy aa in the recovery of the Guii sturgeon. 
	A 

	UNITED STATES GOVERNMENT 
	Resporlse to Corn~nents 
	DATE. 
	DEC 0 7 1394-
	REPLY TO 
	Linda Finger, Recovery Biologist, Jacksonville, FL 
	JX-1 The margins have been corrected. 
	,,,,
	,,: 
	SLI~ECT: 
	To. .
	jX-.
	I 
	1 
	jX-2 
	P 
	m 
	Jx-i l 
	00 

	Final Comments on Gulf Sturgeon Recovery Plan 
	JX-2 
	JX-3
	Lorna Patrick, Gulf Sturgeon Recovery Team Coordinator, Panama City, FL 
	JX-4 
	Mike Bentzien and myself reviewed the find review drafr you sent on Navember 14, 1994. Attached are the specific pages, marked in green ink, containing corrections to the recovery plan. Additiondly, we have soiiie geneid ioruieiits list& below... 
	The right margin appears to be too narrow throughout the text of the plan (appendices 
	1.
	are fine). 
	Some recovery tasks (eg. 2.4.4) are ended with a period while the great majority are not.
	2. 
	We recommend that since most tasks are complete sentences they should contain a period. 
	3. There seems to be an inordinate amount of priority one tasksfor a threatened species. .Generally, threatened species have none or very few priority one tasks identified because the $ .species is nc: near extinction. (See attached priority one tasks list). We recommend an .evd,!uationnf the existing prizrity one raks tc determize if eey y.i!y wz:ani ss.;ch designa:ion. .
	QI 
	4. Task 4.1, designate and fund a Gulf sturgeon recovery coordinator, should be s
	G!.
	reconsidered. Given the current downsizing of the FWS, funding a new coordinator just for the Gulf sturgeon seems unlikely. Given the multi-agency involvement in recovery plan development a continued, active recovery team would be a better alternative. 
	Thank you for the opportunity to comment on this fine, comprehensive plan. 
	&a, % 
	Linda B. Finger 
	Anachments (2) 
	Anachments (2) 
	The format has been corrected. 

	The pr~ority of rile tasks have been revised as recommended. 
	We have reconsidered the need for a Gulf sturgeon Recovery coordinaror. Because of the differences between the various sturgeon species and subspecies we continue to recommend a coordinator be designated for the Gulf sturgeon. However, the position does not need to be full-time arld can be added to the duties of an existing position. The document has been revised to reflect this reconsideration. 
	APPENDIX H .FINAL RECOVERY PLAN DISTIRIIBUTION 1,IST .
	GULF STURGEON RECOVERY PLAN .
	FINAL DISTRIBUTION LIST 
	ALL TECHNICAL,J'UBLIC, AlVD FINALCIRAFT REVIEWERS 
	FEDERAL AGENCIEZ 
	U.S. Fish and Wildlife Service Mr. Willie Booker Oran~geburg National ]Fish 
	Haltchery 
	P.O. Box 410 .Oran~geburg, SC 291 16 .
	U.S. Fish and Wildlife: Service Mr. David Cole McK.imey Lake National Fish 
	Hatchery .220 IMcKimey Lake Road .Hoffman, NC 28347 .
	U.S. Fish and Wildlife: Service Kerry Graves Private John Allen National 
	Fislh Hatchery .111 ]Elizabeth Street .Tupelo, MS 38801 .
	U.S. Fish and Wildlife: Service Mr. .Richard Hale Wolf Creek National Fish 
	Hatchery .50 Kendall Road .Jamestown, KY 42629-6502 .
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