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• Endangered Kemp’s Ridley sea turtle (Lepidochelys kempii) 

• Threatened Stock Island tree snail (Orthalicus reses reses) 

• Threatened Garber’s spurge (Chamaesyce garberii) 

• Threatened Blodgett’s wild mercury (Argythamnia blodgettii) 

The action is not anticipated to affect these species because surveys were conducted and they 
were not documented on lands where habitat alteration will occur.   

The Service has reviewed maps, documents, and Geographic Information System (GIS) overlays 
and supports the NASKW determination of no affect for these species.   
 
The Navy has determined the proposed action “may affect, but is not likely to adversely affect” 
the following threatened and endangered species that occur or may occur on Boca Chica Field. 

• Endangered Florida manatee (Trichechus manatus latirostris) 

• Endangered silver rice rat (Oryzomys palustris) 

• Threatened bald eagle (Haliaeetus leucocephalus) 

• Threatened roseate tern (Sterna dougallii dougallii) 

• Endangered American crocodile (Crocodylus acutus) 

The Service has reviewed maps, documents, and GIS overlays and concurs with the NASKW 
determination that the proposed project “may affect, but is not likely to adversely affect” these 
species because they have not been observed on the proposed site or they may be present 
sporadically and are anticipated to incur insignificant discountable direct and and/or indirect 
negative effects as a result of the project. 

The Navy has determined the proposed action “may affect, and is likely to adversely affect” the 
following endangered species that occurs on Boca Chica Field: 

• Lower Keys (=marsh) rabbit (Sylvilagus palustris hefneri) (LKMR) 
 
The Service has reviewed maps, documents, and GIS overlays and concurs with the NASKW 
determination that the proposed project “may affect, and is likely to adversely affect” the 
LKMR. 
 
Therefore, this document transmits the Service’s BO of the proposed restoration and 
maintenance of clear zones and stormwater drainage systems, located at Boca Chica Field, 
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NASKW, Monroe County, Florida and its affects on the LKMR in accordance with section 7 of 
the Endangered Species Act of 1973, as amended (Act) (87 Stat. 844; 16 U.S.C. 1531 et seq.)  
Your request for formal consultation was dated January 14, 2005. 
 
This BO also relies on information provided in the U.S. Department of Navy’s (Navy) 
Programmatic Biological Assessment (PBA) (NASKW 2006a) dated February, 2006 and 
supplemental information (NASKW 2006b) provided June 29, 2006, and meetings, telephone 
conversations, emails, and other sources of information.  A complete administrative record of 
this consultation is on file at the Service’s South Florida Ecological Services Office (SFESO), 
Vero Beach, Florida. 
 
Consultation History 
  
On February 23, 2004, the Navy, NASKW, made a determination that cutting of trees and shrubs 
at the west end of runway 07-25, “is not likely to adversely affect the Lower Keys marsh rabbit 
or its habitat.” 
 
On May 18, 2004, the Service concurred with the Navy’s February 23, 2004, determination, with 
additional conservation measures. 
 
On August 24, 2004, NASKW held a public scoping meeting to identify concerns with 
restoration of Airfield Clear Zones and storm water drainage systems. 
 
On August 10, 2005, representatives of the NASKW meet with Service representatives to discuss 
the project and mitigation in a pre-application meeting. 
 
On October 3, 2005, representatives of the NASKW meet with Service representatives to discuss 
the draft Navy biological assessment. 
 
On December 21, 2005, NASKW presented a summary of post Hurricane Wilma effects on the 
lower Keys rabbit to the Service. 
 
On January 19, 2006, NASKW and the Service updated members of the NASKW Natural 
Resources and Environmental Compliance Partnering Team on the project consultation.  
 
On February 17, 2006, NASKW transmitted its request for formal consultation and its 
Programmatic Biological Assessment (PBA) for the Restoration of Clear Zones and Stormwater 
Drainage Systems at Boca Chica Field NASKW. 
 
On May 11, 2006, in a meeting of NASKW and Service representatives, the Service suggested 
that a phased BO would be a better approach than a programmatic BO.  The Service requested 
additional information about specific aspects of the proposed project. 
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On May 24, 2006, NASKW and the Service updated members of the NASKW Natural 
Resources and Environmental Compliance Partnering Team on the project consultation.  
On June 29, 2006, NASKW provided the Service with supplemental information to the 
Programmatic Biological Assessment requested by the Service in the May 11, 2006, meeting. 
 
The Use of Best Scientific and Commercial Information by the Service 
 
The Service uses the most current and up-to-date scientific and commercial information 
available. The nature of the scientific process dictates that information is constantly changing 
and improving as new studies are completed. The scientific method is an iterative process that 
builds on previous information. As the Service becomes aware of new information, we ensure it 
is fully considered in our decisions, evaluations, reviews, and analyses as it relates to the base of 
scientific knowledge and any publications cited in our documents. 
 
Specifically, there is one such document cited in this biological opinion the Service 
acknowledges has been affected in its cited form by new scientific information. The Service has 
taken these new sources of information into account when using this document to help guide our 
analysis and decisions. This document is the South Florida Multi-Species Recovery Plan 
(MSRP) of 1999 (Service 1999). The MSRP was designed to be a living document and to be 
flexible to accommodate the change identified through ongoing and planned research consistent 
with adaptive management strategies. These principals are set forth in both the transmittal letter 
from the Secretary of the Interior and in the document itself. As predicted, this is what indeed 
occurred in the intervening years since the MSRP was published. The Service uses the MSRP in 
the context it still presents useful information when taken in conjunction with all the new 
scientific information developed subsequent to its publication. 

 
BIOLOGICAL OPINION 

 
This section of the document provides a description of the action, an overview of the action area, 
the species that has been included in the biological opinion, and a summary of relevant 
biological and ecological information on the species included in the BO.   
 
Description of the proposed action 
 
Action 
 
The action addressed in this BO is the restoration and maintenance of runway clear zones and the 
restoration and maintenance of stormwater drainage systems.  The project site is located at Boca 
Chica Field, NASKW, Monroe County, Florida.  The action area is a large runway complex 
consisting of three runways, associated taxiways, access roads, facilities, and accessory 
equipment.  The species to be affected by the proposed action is the endangered LKMR. 
 
Runways at NASKW must comply with Naval Facilities P-80.3, Facility Planning Factor 
Criteria for Navy and Marine Corps Installations Airfield Safety Clearances, United Facilities 
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Criteria 3-260-01, Airfield and Heliport Planning and Design, and Federal Aviation Regulation 
Part 77, Objects Affecting Navigable Airspace.  Stormwater drainage ditches are clogged with 
vegetation and culverts are damaged impeding their ability to drain storm water from the 
complex. 
 
There are about 252.58 acres of occupied LKMR habitat located at NASKW (NASKW 2006).  
Of those, 130.65 acres of LKMR habitat fall within the project area and will be directly and 
indirectly affected.  About 37.59 acres of unoccupied mangrove habitat is proposed for 
conversion to high quality salt marsh habitat.  NASKW proposes to restore the clear zones and 
stormwater drainage systems incrementally in five phases, including mitigation for each phase, 
as funding becomes available.  NASKW believes the phased process may take ten years or 
longer to complete, depending on funding availability.  
 
NASKW is proposing several conservation measures to minimize potential adverse effects of the 
project.  To ameliorate potential negative long- and short-term impacts, NASKW proposes the 
following actions: 
 
1) Phase the project over ten or more years and monitor restoration and other minimization 

measures between phases, as identified in the project proposal for phase I, and improve 
subsequent procedures based on monitoring results. 

2) Hand clear existing woody vegetation where practicable. 
3) Create 37.59 acres of salt marsh wetlands and restore 102.41 acres of existing habitat. 
4) Control predators such as house cats and raccoons in and near the action area. 
5) Establish “no mowing” areas to preserve habitat. 
6) Ban off-road vehicles from the preserved areas. 
7) Avoid construction during breeding season. 
8) Eradicate invasive exotic vegetation. 
9) Educate military personnel and the public about LKMR. 
10) Employ erosion control measures. 
11) Maintain and manage the action area at NASKW long–term. 
 
Action area  
 
The action area is in the Florida Keys, which extend from Key Largo south to Key West in 
Monroe County, Florida.  NASKW is comprised of 6,387 acres of land in the Florida Keys, 
Monroe County, Florida. The station is located about 156 miles southwest of Miami and 90 
miles north of Cuba.  Boca Chica Field, NASKW’s primary site and airfield, is located on Boca 
Chica Key, approximately 5 miles east of the city of Key West in Monroe County.  Boca Chica 
Field covers approximately 3,560 acres and consists of an airfield, administrative and industrial 
facilities, and recreational areas. 
 
The action area at Boca Chica Field is composed of the area adjacent to Boca Chica Field’s three 
runways.  The runways are asphalt Class B runways and include primary Runway 07/25 and 
crosswind Runways 03/21 and 13/31.  The action area is defined as the “construction limit” 



(Figure 1) identified in Figure 5-2 (reproduced in part as Figure 1) in the February 2006 PBA for 
the “Restoration of Clear Zones and Stormwater Drainage Systems at Boca Chica Field NASKW”.  
   
The Keys are a 130-mile arc of islands extending from Soldier Key to Key West.  The Keys are 
divided into three physiographic zones characterized by their shape, orientation, and underlying 
rock formations:  the Upper Keys (Soldier southeast to Newfound Harbor Keys), the Lower Keys 
(East Bahia Honda to Key West), and the distal atolls (Boca Grande Key Group, Marquesas 
Keys and Dry Tortugas) (Hoffeister and Multer 1968).   
 

 
Figure 1.  Action area (construction limit). 
 
The Lower Keys are a triangular group of islands lying at right angles to the Upper Keys in a 
northwest-southeasterly direction.  The directional movement of tidal scour causes their 
orientation, which is a result of the tidal time and height differences between the Gulf of Mexico 
and the Straits of Florida.  Several channels cut between the Lower Keys to connect the Gulf and 
Florida Bay.  These passageways allow for greater water exchange between the two water bodies 
than the Upper Keys. 
 
Most of the land area in the Keys lies between 2.0-3.0 feet above high tide.  Two locations 
(located in the Upper Keys) have an elevation of 16 feet or more; here topography of the islands 
change from the typically flat island to elongated with southeast and northwest sides sloping to 
the Atlantic Ocean and Florida Bay. 
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Intertidal flats border the islands and give way to shallow water areas that gently slope to deeper 
water.  Florida Bay lies beyond the flats on the northwest side of the Keys.  Seaward towards the 
Straits of Florida, a band of living reefs parallel the coastline. 
Boca Chica is a large island for the Florida Keys.  Prior to colonization and development, the 
biological environment of NASKW was considerably different than it is today.  Historically, the 
Keys were dominated by subtropical vegetative communities that are typical of the South Florida 
environment.  Today, these communities are found only scattered throughout NASKW.  Existing 
vegetative community types that characterize the Florida Keys include tropical hardwood 
hammocks, freshwater marshes and hardwoods, mangrove forests, buttonwood transition zones, 
and grassy and low salt marshes. 
 
Vegetation communities consist of freshwater and salt water subsets.  Both freshwater/upland 
and salt water communities have been invaded by exotic species.  These communities and 
invasive exotic vegetation present at Boca Chica Field were discussed by NASKW in their 2006 
biological assessment: 

Freshwater environments and upland communities:  Vegetation types on Boca Chica Field 
transition with increasing elevation from mangroves through a salt marsh/buttonwood transition 
zone to tropical hardwood hammocks and ridge/hammocks (Table 1). 

Table 1*.  Freshwater Environments and Upland Communities, 
                Boca Chica Field, NAS Key West, Florida 

Type Acres (hectares)  
Tropical Hardwood Hammock 94.32 (38.17) 
Ridge/Hammock 23.21 (9.39) 
Freshwater Marsh 56.34 (22.80) 
Freshwater Hardwoods 8.87 (3.59) 
TOTAL 182.74 (73.95) 

 *adapted from NASKW 2006 
 
Typical tropical hardwood hammock communities include: strangler fig (Ficus aurea), gumbo-
limbo tree (Bursera simaruba), false mastic (Sideroxylon foetidissimum), willow bustic 
(Sideroxylon salicifolium), lancewood (Ocotea coriacea), ironwoods (Hypelate trifoliate and 
Krugiodendron ferreum), poisonwood (Metopium toxiferum), pigeon plum (Coccoloba diversifolia), 
Jamaican dogwood (Piscidia piscipula), and Bahama lysiloma (Lysiloma latisiliquum).  Live oak 
(Quercus virginiana) and cabbage palm (Sabal palmetto) are also occasionally observed within 
this community (FNAI and FDNR 1999a).  Ridge/hammock communities are a subset of tropical 
hardwood hammocks and are essentially mounds of storm-blown material covered with 
hardwoods.  

Two types of freshwater wetlands are also present at Boca Chica Field: freshwater marsh and 
freshwater hardwoods.  Freshwater marshes are dominated by various combinations of 
pickerelweed (Pontederia cordata), sawgrass (Cladium jamaicense), maidencane 
(Panicum hemitomon), arrowhead (Sagitteria sp.), fire flag (Thalia geniculata), cattail (Typha sp.), 
spike rush (Eleocharis sp.), bulrush (Scirpus sp.), white water lily (Nymphaea odorata), and 
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various sedges (FNAI and FDNR 1999b).  Sawgrass and spike rush are generally the dominant 
ground-level species in both types of freshwater wetlands on Boca Chica Field, but freshwater 
hardwoods support a canopy of broadleaf trees and shrubs.  

In 2005, FNAI conducted an invasive and exotic plant survey for the Navy property on Boca 
Chica Key.  Approximately 31 invasive and exotic vegetative species were documented on Boca 
Chica Key.   
 
Coastal vegetative communities:  The predominant coastal communities on Boca Chica Field 
include mangrove forests and the salt marsh/buttonwood transition zones (Table 2).  Extensive 
mangrove forests mixed with tidal marshes (salt marsh/buttonwood transition zones) exist 
throughout the Florida Keys because of their ability to flourish in brackish or saline 
environments.  Florida mangrove forests are unlike most worldwide mangrove forests; the 
substrate in which the mangroves are rooted in the Florida Keys, and the historical and current 
hydrology, play a major role in their size, extent, health, and function.  Typically, mangroves in 
the Florida Keys are smaller in stature than they are elsewhere, including much of the Florida 
mainland (Lewis et al. 2005). 

Table 2*.  Coastal Vegetative Communities 
                Boca Chica Field, NAS Key West, Florida 

Type Total Acres (hectares) 
Mangrove Forest 698.33 (282.60) 
Scrub Mangrove 301.47 (122.00) 
Buttonwoods 102.71 (41.56) 
Grassy Salt Marsh 130.05 (52.63) 
Low Salt Marsh 99.49 (40.26) 
Coastal Rock Barren 148.02 (59.90) 
Coastal Berm 41.20 (16.67) 
TOTAL 1,512.27 (615.62) 

 * adapted from NASKW 2006 

Ecological functions of mangrove forests are largely based upon the sediments in which they are 
rooted and their hydrology.  Mangrove trees trap and cycle various organic materials, chemicals, 
and nutrients through their submerged root system (Florida Keys National Marine Sanctuary 
[FKNMS] n.d.).  Similarly, these roots trap sediments and filter out other materials that 
contribute to turbid water.  Marine organisms can attach themselves to these roots as a form of 
protection, and many wildlife species utilize mangrove forests as nursery areas, rookeries, and 
food sources (FKNMS n.d.).  Depending on their width, mangrove forests can protect upland 
areas from storms, winds, and waves and stabilize coastlines to prevent erosion (FKNMS n.d.).   

Mangrove communities are dominated by four woody species, including three true mangrove 
species and one species associated with mangrove communities: red mangrove (Rhizophora 
mangle), black mangrove (Avicennia germinans), white mangrove (Laguncularia racemosa), 
and buttonwood (Conocarpus erectus), respectively.  These four species are most commonly 
recognized in a zonation pattern determined by water level and ground elevation, with red 
mangroves occupying the lowest zone (often partially submerged), black mangroves occupying 
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an intermediate zone, and white mangroves and buttonwoods occupying the highest zone (FNAI 
and FDNR 1990).  Mangrove forests are defined as forests dominated by red mangroves and/or 
black mangroves, with white mangroves also present.  Scrub mangrove communities are 
dominated by black and red mangroves, sometimes with a cover of grasses (MacAulay et al. 
1994).  Mangrove communities are also designated as being Habitat Areas of Particular Concern 
(HAPC) by the South Atlantic Fishery Management Council (SAFMC) (NOAA 2004).  The 
intent of HAPC is to identify those areas that are known to be important to species which are in 
need of additional levels of protection from adverse effects. 
 
The salt marsh/buttonwood transition zone can be subdivided into three vegetation types: (1) 
buttonwoods, which have ground vegetation similar to grassy salt marsh with a canopy formed 
by buttonwood trees; (2) grassy salt marsh, which includes open areas dominated by salt-tolerant 
grasses and shrubs such as seashore dropseed (Sporobolus virginicus), sea oxeye daisy 
(Borrichia frutescens), Gulf cordgrass (Spartina spartinae), saltmeadow cordgrass (Spartina 
patens), and salt marsh fringerush (Fimbristylis sp.); and (3) low salt marsh, which is dominated 
by low-lying halophytic species (those species than are tolerant of salty conditions) such as key 
grass (Monanthochloe littoralis), glasswort (Salicornia virginica) and saltwort (Batis maratima) 
(McNeese and Taylor 1998; USWFS 1999; Faulhaber 2003).  
 
Invasive exotic plant species:  From January through December of 2004, FNAI conducted an 
ecological survey of all Navy properties in the Florida Keys.  This survey included invasive 
exotic plants, rare plants, selected rare animals, and natural community descriptions (Henize and 
Hipes 2005).  A total of 2,622 occurrences of invasive exotic species were documented on the 
Navy property throughout the Keys. 
 
The most common invasive and exotic species found on Boca Chica Field are:  Brazilian pepper 
(Schinus terebinthifolius), Australian pine (Casuarina equisetifolia), lead tree (Leucaena 
leucocephala), umbrella tree (Schefflera actinophylla), seaside mahoe (Thespesia populnea) and 
the trumpet tree (Tabebuia heterophylla). 
 
The 2005 FNAI Survey also determined which natural areas on Boca Chica Field were 
threatened by exotics.  The following natural areas on Boca Chica Field are currently threatened 
by exotic species: Weapons Hammock, rock barrens (both sides of Runway 07 and the inner 
airfield), freshwater wetlands, lagoon berms, Old Boca Chica Coast Road berms (east and west 
side), and the beach dune (Henize and Hipes 2005).” 
 
Species Included in this Biological Opinion 
 
The Service has determined the proposed action may affect the following species that is provided 
protection under the Act:   
 
Table 3:  Species Included in this Biological Opinion 

Common Name Scientific Name Listed As  
Lower Keys (= marsh) rabbit  

 
Sylvilagus palustris hefneri 

 
Endangered 
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In the action area, no critical habitat has been designated for the LKMR. 
Status of the Species/critical habitat description 
 
In this section, we briefly discuss the current legal status of the species, listing history, and 
current known range.  For critical habitat, if designated, we discuss the extent of critical habitat, 
the primary constituent elements identified in the final rule, and any activities that have the 
potential to alter the primary constituent elements. 
 
Species/critical habitat description 
 
The LKMR, one of three subspecies of marsh rabbit (Sylvilagus palustris), is endemic to the 
Lower Florida Keys.  The LKMR was listed as an endangered species on June 21, 1990 (Service 
1990).  Lazell (1984) described the LKMR as a distinct subspecies.  LKMR have short, brown 
fur and a grayish-white belly.  Their feet are small and their tails are dark brown and 
inconspicuous.  Male and female LKMR do not appear to differ measurably in size or color.  
This marsh rabbit differs from the peninsular Florida marsh rabbits (S. p. paludicola) in several 
cranial characteristics (Lazell, 1984).  The LKMR is the smallest of the marsh rabbit subspecies. 
 There is no critical habitat designated for the LKMR. 
 
Life history 
 
Distribution:  The LKMR is endemic to the Lower Keys and inhabits tidal, brackish, and 
transitional upland and freshwater environments.  The LKMR’s original range extended from 
Big Pine Key to Key West, encompassing a linear distance of about 30 miles.  Historically, 
LKMR probably occurred on most of the Lower Keys that supported suitable habitat, but did not 
occur east of the Seven-mile Bridge where it is replaced by S. p. paludicola.  Faulhaber (2003) 
conducted a comprehensive survey for LKMR.  The LKMR is known from many of the larger 
Lower Keys including Sugarloaf, Saddlebunch, Boca Chica, and Big Pine Keys and some 
smaller islands near these keys (Forys et al., 1996; Faulhaber, 2003).  Historically, the species 
has existed on Middle Torch Key, Big Torch Key (Lazell, 1984), Cudjoe Key, and may have 
existed on Ramrod Key, and Key West, but has been extirpated from these areas.  Presently, 
there is a large gap in the distribution of LKMR from Cudjoe Key to the Torch Keys. 
 
The following Keys were known to be occupied by LKMR subpopulations within the period 
1988 to 1995: Annette Key, Big Munson Key, Big Pine Key, Boca Chica Key, East Rockland 
Key, Geiger Key, Mayo Key, No Name Key, Porpoise Key, Saddlebunch Key, Saddlehill Key, 
and Sugarloaf Key (Forys et al., 1996).  During subsequent investigations, conducted from 2001 
to 2003, LKMR subpopulations were not found on Big Munson Key, Porpoise Key, and 
Saddlehill Key.  Reintroduction efforts during 2002 to 2004 resulted in the establishment of 
rabbits on Little Pine Key and Water Key (Faulhaber, 2003; Perry, 2005a).  Additional Keys 
with potential rabbit habitat, as identified by Faulhaber (2003), are Big Torch Key, Cook Key, 
Cudjoe Key, East Water Key, Hopkins Key, Howe Key, Johnson Keys, Key West, Little Torch 
Key, Marvin Key, Middle Torch Key, Mud Key, Ramrod Key, Snipe Point, and Summerland 
Key.  On the extreme ends of the range, eastern (Big Pine Key area) and western (Boca Chica 



Key area) populations exhibit strong genetic differentiation, and limited genetic exchange 
(Crouse, 2005).  Potential LKMR habitat throughout its range is shown in Figure 2. 
 

           
Figure 2.  Potential suitable habitat for the Lower Keys marsh rabbit in the Florida Keys, Monroe 
County, Florida 2006. 
 

The LKMR occurs in small, disjunct populations whose survival depends, on average, on 
occasionally immigration from adjacent subpopulations.  In order to persist, the emigration rates 
of the LKMR have to be equal or greater than the death rates.  This subspecies may be less 
fecund than others, thus naturally making it more susceptible to random demographic events and 
environmental fluctuations (Forys, 1995).  Since breeding occurs year round, urbanization has 
affected the LKMR reproductive potential.  In addition to natural threats, residential and 
commercial construction in the Keys have caused direct mortality to the marsh rabbit and 
disrupted their dispersal. 
 

In 2002, a pilot study that reintroduced 13 LKMR to Little Pine Key, an isolated island with a 
relatively large area, and 32 acres of suitable habitat, was conducted to assess the effectiveness 
of reintroductions in the recovery of the LKMR (Perry, 2005a).  High survival (81 percent) 
during the first 5 months and evidence of reproduction suggested reintroduction was a feasible 
management tool (Perry, 2005a).  To evaluate the translocation techniques used, seven LKMR 
were introduced to Water Key, an island with about 25 acres of suitable habitat.  Survivorship on 
Water Key during the first 5 months (100 percent) and evidence of reproduction validated these 
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translocation techniques as a viable tool for recovery biologists (Perry, 2005).  Long-term 
success of this reintroduction program will depend on availability of translocation candidates and 
possibly an in-situ captive breeding program (Perry, 2005a). 
Habitat:  LKMR inhabit tidal, brackish, upland, and freshwater environments. The majority of 
suitable habitat area lies in a transitional zone between marine environments and uplands (Figure 
2).  Cover types that provide habitat include salt marsh, coastal prairie, coastal beach berms, 
buttonwood (Conocarpus erectus) woodlands, and salt marsh-buttonwood transition areas.  They 
also use freshwater wetlands. LKMR often include areas of mangrove (red mangrove, black 
mangrove, and white mangrove [Laguncularia racemosa]) woodlands within their home ranges, 
and regularly pass through mangrove when traveling between the other habitats.  Similarly, data 
from recent studies suggests that the species may range into the edges of pinelands and other 
upland habitat, although the frequency and degree of use is currently unknown (Faulhaber, 
2003). During long-range dispersal events, such as when a juvenile leaves its natal home range, 
it is likely that rabbits pass through all natural terrestrial and wetland environments of the Lower 
Keys. 
 

Faulhaber (2003) estimated that there were 1,291 acres of occupied habitat, and 687 acres of 
potential (unoccupied) habitat.  The median size of all of the 228 occupied and potential habitat 
patches as delineated by Faulhaber (2003) was 4.5 acres.  These habitat patches occur in a 
fragmented composite of native and disturbed habitat, with few contiguous areas of native 
habitat greater than 12 acres (Forys, 1995).  Known localities for the rabbit are on privately 
owned land, State-owned land, and Federal land within the NKDR, Great White Heron National 
Wildlife Refuge, and Naval Air Station Key West.  Suitable habitat for this species is highly 
fragmented across all of the Lower Keys (Forys and Humphrey, 1999b). 
 

Typical LKMR habitat includes wet areas with dense cover.  Herbaceous cover is a dominant 
feature within LKMR home ranges.  This herbaceous cover is a mixture of grasses, sedges, and 
forbs.  Such ground cover provides shelter as well as critical foods and nesting sites.  The LKMR 
builds mazes of runs, dens and nests in herbaceous cover.  Many of the grassy marsh and prairie 
rabbit habitats are in transitional plant communities that are similar in form and species 
composition to communities interspersed among mangrove forests of mainland Florida (Forys 
and Humphrey, 1994).  These wetland communities lie in the middle of the salinity gradient in 
the Lower Keys.  However, many areas occupied by the LKMR are rarely inundated by tides.  In 
2003, there were about 3,140 acres of occupied and potential habitat (extracted from Faulhaber 
2003 data), of which 2,467 acres (78.6 percent) are in public ownership (Service, 2003).  Forys et al. 
(1996) had identified about 625 acres of that habitat. 
 

Proposed development and related impacts on Big Pine Key and No Name Keys were evaluated 
in a Habitat Conservation Plan (HCP) and BO completed in June 2006, along with related 
conservation activities, and incidental take was provided that will not jeopardize the survival and 
recovery of the species.  As a result, this BO focuses primarily on other areas of LKMR, known 
as the “Other Islands.”  There are 1,045 acres within the boundaries of the Big Pine and No 
Name Keys HCP.  Based on our GIS analyses, the remaining islands provide an additional 2,094 
acres, with 1,557 acres in public ownership (72 percent).  Potential suitable LKMR habitat 



 

13 

within vacant privately owned lands on the remaining islands is about 444 acres, representing 
369 parcels.   
 

The coastal prairie and wetland system of the Lower Keys is floristically simple, dominated by 
relatively few species of grasses and forbs.  These include cordgrasses (Spartina spp.), seaside 
oxeye (Borrichia spp.), glassworts (Salicornia spp.), seashore dropseed (Sporobolus virginicus) 
rushes (family Cyperaceae), saltwort (Batis maritima), and marsh fimbry (Fimbristylis 
spadicea). In freshwater marshes, cattails (Typha spp.), sawgrass (Cladium jamaicense), sedges 
(Cyperus spp.), and spikerush (Eleocharis spp.) are common components of the vegetation.  
Buttonwood is a typical woody component in rabbit habitats.  All of the plant communities that 
provide rabbit habitats are adapted to fire, to some degree, and some may be fire dependent systems 
(Wade et al, 1980). 
 

Perry and Lopez (2005b) evaluated habitat selection of rabbits on Boca Chica Key (NASKW) 
during a dry season (winter).  They assessed the predictive ability of habitat variables, including 
visual obstruction, canopy coverage, bunchgrass density, horizontal obstruction, percent bare 
ground, percent grass, percent forbs, and percent litter, in delineating the core areas of rabbit 
home range from areas not included in core areas.  Of these variables, high visual obstruction, 
low percent canopy coverage, and high bunchgrass density best explained the presence of 
LKMR home range cores.  The effect of model parameters also differed by site, indicating that 
spatial variation was also important in predicting the presence of home range cores.  Home range 
cores have a dense structure of low herbaceous cover, including bunchgrasses.  They avoided 
areas with mature buttonwoods and high canopy cover.  Forys (1995) identified high amounts of 
bunchgrass and other ground cover, presence of seaside oxeye, and proximity to large bodies of 
water as habitat components selected by LKMR.  Salt marsh habitat is the preferred type for the 
species and ultimately provides more foraging opportunities and escape cover.  Forys (1995) also 
concluded that rabbits that inhabit salt marsh spend most of their time in the mid-marsh (seaside 
oxeye) and high-marsh areas (cordgrasses and marsh fimbry), both of which are used for cover 
and foraging, while most nesting occurs in the high-marsh area. 
 

Behavior:  Adult LKMR of the same sex tend to maintain mutually exclusive home ranges.  The 
home ranges of these rabbits average about 0.8 acre.  Adult rabbits have permanent home ranges, 
while male subadults tend to disperse.  Adults of both sexes have similar home range sizes, 
although the size varies widely among individuals.  This individual variability may be due to 
differences in habitat quality, population density, or the status of an individual in a social 
hierarchy.  Juvenile LKMR appear to use a home range near their nest site. 
 

LKMR usually travel through a variety of habitats between their natal and permanent home 
ranges including areas with dense ground cover, mangroves, upland hardwood hammocks, and 
vegetation between road shoulders and water (Forys and Humphrey, 1994).  LKMR are good 
swimmers and will swim when pursued (Tomkins, 1935).  Dispersing rabbits are susceptible to 
high mortalities, particularly when there is a lack of habitat between populations, presence of 
free-ranging cats, and roads to cross.  This species appears to be chiefly nocturnal, although they 
can be active on cloudy days and when they are protected by dense cover. 
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Reproduction:  LKMR rabbits sexually mature at about 9 months of age.  During this time, the 
majority of the males disperse.  Sexually maturing females are not as likely as males to disperse. 
 Like other marsh rabbit subspecies, LKMR are polygamous, and generally breed throughout the 
year (Holler and Conway, 1979).  Although LKMR do not display an apparent seasonal breeding 
pattern (Service, 1994), the highest proportion of females with litters occurs in March and 
September; the lowest proportion occurs in April and December. 
 
The LKMR is less fecund than other marsh rabbits.  Marsh rabbits in mainland south Florida (S. 
p. paludicola) can produce 14 to 18 young per female per litter, while only one to three young 
(average of 1.77) have been observed per nest for LKMR (Forys, 1995).  The average for LKMR 
is 3.7 litters per year, which indicates a much lower fecundity rate than for marsh rabbits in 
southern Florida, which average 5.7 litters per year.  Some marsh rabbits experience total litter 
resorption that can affect their reproductive output.  The loss of these ova can be related to 
maternal physiological changes in response to stressful events.  Rates of litter resorption in the 
LKMR are not known. 
 
Feeding:  Marsh rabbits are herbivores, feeding on grasses, succulent plants, and herbaceous 
shrubs.  LKMR feed on at least 19 different plant species, representing 14 families (Forys, 
1995). The most abundant species in the rabbit’s diet include seashore dropseed, glassworts, 
cordgrass, seaside oxeye, red mangrove, and white mangrove. 
 
The LKMR spends most of its time feeding in the mid- and high-marsh areas and the most 
important food species appears to be sea oxeye daisy (Borrichia frutescens) (Forys and 
Humphrey 1994).  LKMRs have been seen foraging on a variety of grass, sedge, shrub and tree 
species, but have not been seen eating tree leaves or bark.  The most prevalent species in the 
rabbit’s diet include seashore dropseed (Sporobolus virginicus), glasswort (Salicornia virginica), 
Gulf cordgrass (Spartina spartinae), sea oxeye daisy, red mangrove (Rhizophora mangle) and 
white mangrove (Laguncularia racemosa) (Forys and Humphrey 1994, USFWS 1999).   
 
Based on their distribution, LKMR appear to need only limited sources of freshwater to survive. 
 In a study of several mammals from the lower Florida Keys, this rabbit has one of the highest 
capacities to concentrate urine (Dunson and Lazell, 1982).  The LKMR may be able to survive 
solely on dew and brackish water, but probably cannot use seawater to meet their need for water. 
 
Population size:  In 1995, the LKMR population was estimated to be 275 individuals (Forys et 
al., 1996).  Since then, additional habitat areas have been found, but rabbits have also been 
extirpated from many previously occupied habitat patches.  The actual number of rabbits is hard 
to estimate.  The current population in 2006 is believed to be about 500 rabbits that currently 
occupy about 600 acres of habitat (N. Perry, 2006, pers. comm.).  The LKMR currently exists on 
118 patches, which average 5.1 acres in size (N. Perry, 2006, pers. comm.).  This equates to 
about 602 acres of occupied habitat, believed to contain about 500 animals, or an average density 
of about 1 rabbit per 1.2 acres of occupied habitat. 
 
An index that may more accurately reflect LKMR abundance is patch occupancy, the number of 
occupied habitat patches (Faulhaber, 2003).  Occupancy rates (the proportion of suitable habitat 
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patches that are occupied) can be compared among different subpopulation areas or different 
periods, in order to provide an index population decline or growth. 
 
Habitat patch occupancy was documented by the presence of fecal pellets and other means by 
various researchers between 1988 and 1995.  Overall, investigators identified and assessed 
occupancy in 142 patches during the period 1988 to 1995.  Among those investigations, for 
example, Forys et al. (1996) assessed occupancy in 125 patches of suitable habitat (potentially 
occupied patches).  Of the suitable habitat patches in her sample, 50 (40 percent) were occupied. 
Subsequently, Faulhaber (2003) attempted to delineate all patches of potential rabbit habitat, and 
catalogue whether they were occupied during 2001 to 2003.  Faulhaber (2003) identified and 
surveyed 228 patches of occupied and potential habitat during that period, where rabbits 
occupied 102 patches (45 percent). 
 
The LKMR is habitat specific, depending upon a transition zone of grasses and sedges for 
feeding, shelter, and nesting.  The majority of potential suitable habitat areas lie in transitional 
zones between marine environments and uplands.  Potential suitable habitat for the Lower keys 
marsh rabbit is about 3,140 acres, of which 2,467 acres are in public ownership (78.6 percent).  
Habitat on military lands is 333.2 acres.  Habitat on NKDR is about 1,833 acres, or 58 percent of 
the total.  The current population estimate is about 500 rabbits in the Lower Florida Keys  
(N. Perry, 2006, pers. comm.).   
 
Based on the information available to us, the LKMR currently exists on 118 patches, which 
average 5.1 acres in size (N. Perry, 2006, pers. comm.).  The average home range size of a marsh 
rabbit is about 12.6 acres (N. Perry, 2006, pers. comm.).  However, Hurricane Wilma storm 
surge inundated occupied habitat in 2005 and is believed to have had a significant effect on the 
marsh rabbit (N. Perry, 2006, pers. comm.).  Patch occupancy monitoring is currently being 
conducted by the Navy, Service and TAMU. 
 
Population structure:  The LKMR exists in a metapopulation structure (Forys, 1995; Forys and 
Humphrey, 1999a; Faulhaber, 2003).  Rabbits occupy distinct patches of habitat. Clusters of 
adjacent patches comprise subpopulations.  Rabbits living in these habitat patches are socially 
isolated from rabbits in other patches and subpopulations, but interact through dispersal (Forys et al., 
1996).  Distance among habitat patches is important because the ability of rabbits to recolonize 
vacant habitat patches depends upon the presence of viable habitat corridors.  At the 
subpopulation level, interchange of rabbits may be rarer, depending on the distance between 
subpopulations.  At the broadest scale, subpopulations may be so distant from other 
subpopulations that interchange may be nonexistent, and they constitute demes (isolated 
populations).  For example, western subpopulations such as those on Boca Chica, Geiger, and 
Big Coppitt Keys are part of a metapopulation that is isolated from the metapopulation that 
encompasses Big Pine Key.  Crouse (2005) identified strong genetic subdivisions between 
eastern and western populations. 
 
Crouse (2005) analyzed patterns of genetic variation within and among island populations of the 
LKMR, using mitochondrial sequence data (control region; 763 base pairs).  Phylogenetic 
analyses of the mitochondrial sequences revealed that two main lineages exist within the 
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subspecies, corresponding with eastern and western portions of the range.  There was strong 
genetic separation between rabbit populations in terms of mitochondrial DNA haplotypes  
(19 base pairs).  Mitochondrial DNA variation was low, as is typical for island populations.  
Apparently, the strong phylogenetic differentiation within the LKMR is due to dispersal barriers. 
The ramification of the evidence of lack of dispersal among areas is that the LKMR exists not as 
a single small population, but as two small populations.  Thus, for the rabbit, small numbers 
phenomena may work against the subspecies probability of persistence at multiple spatial scales. 
 

Population variability:  Random population fluctuation is evident in the rabbit metapopulation; 
several subpopulations were so small and contained so few individuals of the same sex they 
eventually became extirpated (Forys, 1995; Forys and Humphrey, 1999a).  For a metapopulation 
to persist requires that some minimum extent of useable, occupied habitats are available, and 
configured so that interchange can occur among them.  This subspecies is thought to be less 
fecund than other subspecies, making it relatively more susceptible to demographic and 
stochastic events (Forys, 1995), because the potential for rebounding from perturbations or 
capitalizing on opportunities may be relatively low.   
 

A natural feature of metapopulation dynamics is periodic local extinctions (extirpation in 
patches) and recolonization (immigration from extant patches).  The probability a population can 
persist in isolation depends on its initial size and the capacities of the resource base.  In general, 
small populations cannot persist in isolation from other populations.  For a population to persist, 
adjacent subpopulations are generally required, as they provide necessary sources of genetic 
diversity and recolonization.  Accordingly, there must be a capacity for dispersal among patches 
(Hanski and Gilpin, 1991). 
 

Status and distribution 
 

Reason for listing:  The LKMR was listed because of habitat loss and fragmentation, predation 
by cats, and vehicular mortality (Service 1990). 
 

Rangewide trends:  Environmental changes have resulted in a decrease in the number of 
populations, a decline in the size of the populations, and reduced connectivity among patches 
and subpopulations of LKMR.  The LKMR occurs in shrinking, more fragmented, and isolated 
populations.  Persistence depends on a positive rate of reproduction along with the ability to 
disperse, so that immigrants can reverse periodical local extinctions through recolonization.  The 
probability that a successful colonization event will occur is linked to the number of potential 
dispersers and thus population size.  In order to persist in the wild, rates of immigration and 
reproduction must exceed emigration and mortality.  Over time, the number of patches recolonized 
must equal or exceed the number of patches extirpated.  In recent decades, the number of patches 
occupied by LKMR has declined and the area of occupied range has contracted.  With fewer 
occupied patches and lower potential for interchange between subpopulations, the probability of 
persistence over a modeled period is reduced. 
 

A population viability analysis for the LKMR was conducted in 1999 (Forys and Humphrey, 
1999a).  The researchers suggest that the Lower Keys marsh rabbit metapopulations exist in the 
classic metapopulation structure but are declining due, in part, to low survival.  The analysis 
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predicted that this species might become extinct in 20 to 30 years under the current conditions.  
The population viability analysis also predicted a high probability of extinction if mortality from 
either vehicles or free-roaming cats is not controlled.  Of the Keys studied, persistence of the 
population on Big Pine Key was predicted to be greater than on other keys because of larger 
habitat areas.  Forys and Humphrey (1999a) suggest that management efforts to save the LKMR 
should focus on developing a plan to reduce cat use of LKMR habitat.  However, the researchers 
acknowledge because controlling cats on privately owned land is a problem, intensive public 
education on the effects of cat predation may be one of the options. 
 

The LKMR occurs in small, largely disjunct subpopulations that cover a shrinking area.  The 
number of patches of occupied habitat and the rate of occupancy continues to decline.  
Monitoring of patch occupancy has illustrated these annual declines (Service, 1999; Perry, 
2005). Results from rangewide monitoring efforts are available for four periods: 1988-1995 
(various investigators; records on file), 2001-2003 (Faulhaber, 2003), winter 2003-2004, and 
winter  
2004-2005.  Occupancy rates between these periods declined 6.0, 3.9, and 2.0 percent, 
respectively.  Among all three periods, the net loss of patches between periods averaged 6.3 patches. 
 

Considering only patches with rabbits during one or both of the paired survey periods, patch 
occupancy declined at 9.5, 7.7, and 4.3 percent, respectively, between sequential periods.  The 
sample size among these monitoring periods was, 84, 104, and 92, respectively.  Sample sizes 
are the number of patches surveyed during sequential periods and found to be occupied during 
one or both of those periods.  For all three comparisons, the average sample size (number of 
patches occupied in one or both years) was 93.3.  The net loss of patches between the three 
periods averaged 6.7 patches.  These rates of decline do not reflect potential effects of Hurricane 
Wilma in 2005, as the annual rangewide monitoring effort (winter 2005-2006) had not yet been 
conducted.  Additionally, the rates of decline would be slightly greater if not offset by several 
patches that were occupied due to translocations.  These translocations positively affected 
occupancy rates in the periods subsequent to movement and colonization.  They included  
three patches colonized as of the 2001-2003 period (Faulhaber, 2003), and one patch colonized 
as of the winter of 2004-2005 period (Perry, 2005). 
 

Considering only results of the unbroken sequence of annual surveys, which includes the last 
three survey periods (two comparisons of annual transitions in occupancy), an average of  
98 occupied patches were tracked among periods, the annual rate of attrition averaged 6 percent, 
and the net loss of patches averaged six per year.  The largest number of occupied patches 
identified in any study period was during the 2001 to 2003 period, when 105 occupied patches 
were recorded, including three patches to which rabbits were translocated. 
 

These observations are consistent with the predictions of decline toward rapid extinction in the 
population viability analysis developed by Forys and Humphrey (1999a).  Patches are being 
extirpated more than they are being recolonized.  Accordingly, the dynamics of remaining 
occupied patches is driving the population trajectory.  For example, based on the observations 
presented above, assuming an initial population of 100 patches and a fixed loss of six patches 
annually, all 100 patches would be extirpated (extinction would occur) in less than 18 years. 
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Assuming all else is equal, given the passage of 6 years since that study, the estimated range of 
years until extinction would be down to 14 to 24 years.  The midrange of this persistence time 
prediction, 19 years, is close to the 18-year period based on observations from occupancy 
monitoring over the last several years. 
 
The Service and collaborators have initiated a reintroduction program (Service, 1999).  In 2002, 
13 LKMR were translocated to Little Pine Key, which resulted in successful establishment 
(Faulhaber, 2003).  In 2004, seven rabbits were translocated to Water Key, which also resulted in 
successful establishment on that island (Perry, 2005).  In both cases, evidence of reproduction 
has been documented on the newly colonized islands (Perry, 2005).  These efforts have served, 
to a degree, to offset some of the trends discussed above, and ameliorate threats.  For example, 
several patches were recolonized, and portions of the geographical range were reoccupied.  
 

Threats:  The LKMR is vulnerable to predation by free-roaming cats, habitat loss and 
degradation, hurricanes, vehicular traffic, contaminants, dumping and trash accumulation, 
poaching, fire ants, and exotic vegetation.  The greatest threats to the continued existence of the 
LKMR are predation by cats, habitat loss and degradation, and hurricanes.  These threats not 
only directly affect the viability of local subpopulations, but also reduce the probability of 
successful dispersal among the increasingly fragmented habitats.  Connectivity among suitable 
habitat patches is necessary for LKMR dispersal among patches (Forys and Humphrey, 1999a), 
and dispersal is a necessary process if rabbit metapopulations are to remain self-sustainable.  In 
the past, humans often hunted the LKMR; this is not known to be a current threat. 
 

Free roaming cat mortality:  These medium-sized predators are especially effective at taking 
small mammals such as the LKMR, and account for significant predation (Forys and Humphrey, 
1999a).  Although habitat loss is likely responsible for the original decline of the LKMR, 
mortality from feral and domestic cats may be the greatest current threat to the persistence of the 
Lower Keys rabbit (Forys and Humphrey 1999).  A detailed study of cat diets in the Keys has 
not been conducted, but rabbits were a large component of feral cat diets in several studies 
conducted elsewhere.  The number of cats present in the Lower Keys has increased over the past 
20 years with the increase in the human residential population.  Rabbits appear to be equally 
susceptible to cat predation, regardless of gender or age.  Forys et al. (1996) reported that feral or 
domestic cats occurred in 14 of 19 rabbit subpopulations newly located during the course of their 
investigation. 
 

Isolation from free-roaming cats appears to be the most important factor to help this species 
survive (Forys and Humphrey, 1999a).  When different management scenarios were included in 
Forys and Humphrey’s (1999a) PVA model, the persistence of the LKMR was extended to  
50 years if all predation by cats was removed.  In the absence of controlling cat predation, 
persistence was not extended appreciably if all vehicular mortality was removed or reintroductions 
into vacant patches were conducted.  For the Boca Chica Key study, cat-caused mortality was  
53 percent of total mortality and vehicular mortality accounted for about 33 percent.  LaFever and 
Lopez (2006) findings on Boca Chica Key (NASKW) are consistent with the earlier population 
viability analysis (Forys and Humphrey, 1999a).  Like Forys and Humphrey (1999a), these 
investigators found that cat predation is the greatest threat to rabbit persistence. 
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Habitat loss and degradation:  LKMR metapopulation exists as small, disjunct subpopulations, 
which require dispersal among subpopulations, because recolonization of temporarily extirpated 
subpopulations is periodically required in a metapopulation structure.  The destruction and 
fragmentation of habitat may result in habitat patches that are too small to support the LKMR. 
 
In the past 50 years, more than half the area of the suitable habitat of the LKMR has been 
destroyed to construct residential housing, commercial facilities, utility lines, roads, or other 
infrastructure.  The dredging of canals and fill in tidal areas for waterfront access further 
destroyed and fragmented LKMR habitat.  Much of the remaining suitable habitat of the LKMR 
has been degraded by altered hydrological and fire regimes, invasive exotic plants, repeated 
mowing, dumping of trash, or off-road vehicle use.  Habitat fragmentation is as an important 
factor in LKMR demographics (Forys and Humphrey, 1999a).  Urbanization has fragmented the 
sites occupied by this species and has eliminated many of the corridors that allow movement 
between the increasingly isolated subpopulations.  For example, commercial and residential 
development along U.S. 1 effectively creates a barrier to movement of LKMR between northern 
and southern Big Pine Key subpopulations.  In more urbanized areas where the vegetative cover 
has been removed and mowed, dispersing marsh rabbits have no cover from cats, and face 
greater threats from vehicles. 
 

Fire suppression:  The lack of fire in both occupied and unoccupied habitat patches may degrade 
habitat quality because of floristic changes and succession, including woody encroachment.  
Buttonwood is often present in the LKMR habitat, as a component of, or totally dominating, the 
woody, upper canopy.  Buttonwood appears to occur as a typical component of the flora in some 
settings, and appears to represent an opportunistic competitor in others.  In either case, in the 
absence of disturbance, buttonwood may dominate the upper canopy and restrict other plants in 
that stratum and lower strata.  In some areas, buttonwood may co-dominate such canopies with 
other woody species.  Elsewhere, buttonwood dominates that layer nearly as a monoculture, and 
ranges in density from sparse (buttonwood savannah) to dense (closed canopy woodland).  
Where buttonwood forms a dense canopy, herbaceous cover is sparse due to shading and other 
forms of competition with the buttonwood. 
 

The physical and ecological factors that control the distribution and abundance of buttonwood 
are not fully known, particularly in relation to the quality of LKMR habitat.  In these cases, a 
lack of natural disturbance, which has allowed for the reduction of the herbaceous layer and 
dominance of the buttonwood canopy over time, is indicated.  Research conducted in Everglades 
National Park, (Wade et al, 1980) suggests coastal prairies transform into buttonwood forest in the 
absence of fire. 
 

Salt marsh is regularly inundated by saline water, whereas coastal prairie rarely is.  Nonetheless, 
salt marsh is also a fire-adapted ecosystem (Wade et al, 1980).  In salt marsh as well as coastal 
prairie, buttonwood from adjacent transition zones may proliferate in the absence of fire.  In the 
Lower Keys, salt marsh transition zones are also interspersed well into upland landscapes.  
There, as elsewhere, fire is suppressed in the surrounding matrix of habitats, which include pine 
rockland and hardwood hammock.  Accordingly, fire rarely burns through rabbit habitat, 
including salt marsh-upland transition areas with buttonwood.  Fire prescriptions in the current 
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fire plan for the NKDR only target pine rockland.  A prescribed fire regime could prevent late 
succession woody encroachment in the Florida Keys coastal wet prairie and promote 
regeneration of forbs and grasses that are important resources for LKMR. 
Fire suppression has not been identified as a specific threat.  Coastal prairie and marsh-upland 
transition areas, including "buttonwood transition areas," represent the primary cover type 
inhabited by LKMR.  In the absence of fire, these areas appear to be vulnerable to encroachment 
by woody vegetation, and conversion to buttonwood woodland, which have been shown to be 
avoided LKMR habitat, as compared to non-wooded habitat (Perry and Lopez 2005b). 
 

Hurricanes:  Hurricanes are a significant environmental factor to the LKMR and can reduce the 
capacity to resist adverse impacts associated with other threats.  Other indirect and delayed 
effects of hurricanes are unknown.  Large amounts of trash, which degrade habitat quality, were 
concentrated in rabbit habitat by the receding waters following the hurricane.  The ability of 
vegetation to resist hurricane effects will vary by species, plant community, and location.  
Similarly, the extent and rate at which plant resilience is manifested will vary. 
 

Vehicular Mortality:  Mortality of LKMR from vehicular collisions has been documented as an 
important factor influencing the species (Forys and Humphrey, 1999a).  Roads can interfere with 
movements within the home range and with dispersal preventing essential interchange between 
subpopulations (Forys and Humphrey, 1999a).  Dispersing males are the most vulnerable to 
vehicular mortality.  Dispersal is the means of populating sites where rabbits no longer exist.  There 
is limited vehicular mortality on Big Pine Key with three individuals reported killed since 1990. 
 

Other threats:  Nutrients from septic tanks and fertilizers degrade water quality in rabbit habitat. 
 Illegal dumping and litter deteriorates habitat quality.  Exotic fire ants are increasing in marsh 
habitat and they may pose a threat to newborn rabbits. 
 

Big Pine Key HCP:  LKMR suitable habitat on Big Pine and No Name Keys is estimated at 
1,045 acres of which 892 acres are in public ownership (85 percent) (696 acres-Federal [NKDR], 
182 acres-State, 14 acres-Monroe County).  To address habitat loss and indirect effects (cat 
predation) associated with development on Big Pine and No Name Keys, the Service has issued a 
section 10(a)(1)(B) incidental take permit (ITP) to Monroe County, FDOT, and DCA pursuant to 
the Act.  The ITP exempts take of Key deer, Lower Keys marsh rabbit, and eastern indigo snake 
on Big Pine and No Name Keys, Monroe County, Florida.  The take of these species will be 
incidental to land clearing for development and recreational improvements.  
 

The associated HCP includes specific development restrictions in LKMR habitat and within a 
1,640-foot buffer surrounding this habitat.  The distance of 1,640-foot is based on the use of 
upland areas by this species and the estimated range of domestic cats (Frank, GFC, personal 
communication, 1996).  The HCP provides for incidental take of up to 36 acres of suitable 
LKMR habitat in the next 20 years.  This loss represents 37.5 percent of the at-risk LKMR (96 
acres) on Big Pine and No Name Keys.  However, the HCP on Big Pine and No Name Keys also 
requires the compensation for the loss of LKMR habitat at a 3 to 1 ratio.  The Service 
determined this level of incidental take would not jeopardize the survival and recovery of the 
species.   
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Summary analysis 
 

Recovery of the LKMR will continue to be challenging due to the lack of available habitat, 
habitat loss and fragmentation due to road construction and development, and increased 
mortality due to cats. Recovery potential will increase if active management of populations and 
habitats is undertaken (Forys, 1995).  Since residential and commercial construction affected 
both occupied and unoccupied sites over the past three decades, opportunities for conservation of 
the rabbit have been reduced. 
 

ENVIRONMENTAL BASELINE 
 
The Environmental Baseline summarizes the effects of past and present human and natural 
phenomena on the status of threatened and endangered species and their habitat in an action area. 
The Environmental Baseline also establishes the base condition for natural resources, human 
usage, and species usage in an action area 
 
Status of species in the action area 
 
The LKMR is well documented within the action area and a summary of the species information 
will be provided in this section.   
 
Population:  Minimum and maximum LKMR abundance was calculated for 36 occupied habitat 
patches on Boca Chica, Geiger, and East Rockland Keys (NAS Key West 2006a) (Table 4).  A 
minimum of 77 and a maximum of 163 LKMR were estimated to occupy about 333 acres on the 
project site and adjacent areas (NASKW 2006a).  This represents about one-third of the 
estimated current population and reflects a LKMR density of about 1 rabbit per 2.0 acres of 
habitat.  This density is about half of the density of 1 rabbit per 1.2 acres of habitat that has been 
estimated over the entire LKMR range. 
 
LaFever and Lopez (2006) conducted a population viability analysis (PVA) of the LKMR 
metapopulation on Boca Chica Key (NASKW).  Results were similar to those of Forys and 
Humphrey (1999a), which identified the Boca Chica metapopulation as the most prone to 
extinction.  LaFever and Lopez (2006) estimated the probability of persisting for 10 years, under 
the current conditions, was 41.6 percent.  Like Forys and Humphrey (1999a), these investigators 
found that control of cat populations on Boca Chica Key would likely have the greatest benefit to 
LKMR populations than any other management action considered.  The PVA conducted by 
LeFever and Lopez (2006) is discussed in more detail in the next section. 
 
Factors affecting species environment within the action area 
 
The action area is a criss-cross of active runways, approaches, and access roads equipped with 
lighting and other accessories that accompany a large runway complex.  Small and large jet as 
well as propeller aircraft land and take-off frequently.  Service and utility equipment access the 
area often.  Human presence and activity is ubiquitous.  NASKW currently mows about 14 acres 
of lawn that could revert to potential LKMR rabbit habitat if not maintained. 
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Habitat:  Vegetation types on Boca Chica Field range from freshwater to coastal.  They transition 
from coastal mangrove through a salt marsh/buttonwood transition zone to tropical hardwood 
hammocks.  The predominant vegetation communities are coastal and include mangrove, 
buttonwood, and salt marsh.  These vegetation types are shown in Tables 1 and 2 in the 
Description of the Action Area. 
 

Table 4*. Minimum and maximum LKMR abundance estimates for occupied habitat patches on 
Boca Chica, Geiger, and East Rockland Keys. 
 
 
Patch #        Minimum estimate       Rounded        Maximum estimate             Rounded 

1                    0.462002087                 1                  3.388126749                   1 (sic) 
3                    0.417605271                 1                  1.045302421                   1 
5                    0.325759052                 1                  0.791153373                   1 
7                    0.536425341                 1                  1.249870355                   1 
8                    4.25863983                   4                  9 .910418894                  10 
9                    4.121933126                 4                  9.611021846                   10 
10                  0.611896566                 1                  1.424757885                   1 
12                  1.446586946                 1                  3.362369026                   3 
14                  1.652218188                 2                  3.840327245                   4 
15                  1.118800772                 1                  2.647806837                   3 
16                  1.196012336                 1                  2.798333501                   3 
18                   2.52473977                  3                  5.966484055                   6 
19                   7.61627738                  8                  17.7278037                     17 
20                   1.39697399                  1                  3.292113357                   3 
21                   4.465070848                5                  10.5093294                     11 
23                   4.555369176                5                  11.07880118                   11 
24                   0.851065899                1                  2.061623169                   2 
26                   4.784182506                5                  10.74911504                   11 
93                   2.005962183                2                  4.670995708                   5 
102                 1.72585963                  2                  4.018674185                   4 
152                 5.802578297                6                  13.58627923                   13 
153                 0.938498673                1                   2.181395926                  2 
155                 0.388426957                1                   0.902838785                  1 
157                 5.445241921                5                  12.65662795                  13 
160                 2.278975025                2                   5.301457539                  5 
161                 0.240428833                1                   0.558839871                  1 
169                 0.41977419                  1                   0.979044747                  1 
170                 0.214329813                1                   0.569204881                  1 
171                 2.255599731                2                   5.242794906                  5 
172                 1.984821371                2                   4.613412264                  5  
173                 0.822816676                1                   2.123834594                  2 
174                 0.966943506                1                   2.247511648                  2 
175                 0.074469537                1                   0.212792148                  1 
176                 0.096652565                1                   0.224663575                  1 
177                 0.203042979                1                   0.473041912                  1 
178                 0.119714307                1                   0.319754457                  1 
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Total                            minimuun   77                                  maximum   163 
• adapted from NASKW 2006a 
Results of previous habitat conversion and restoration have shown the beneficial effects of 
habitat conversion and restoration.  In 1998, NASKW completed a project to eliminate 
vegetation obstructing both visual and radar lines of sight on the airfield.  The project included 
the removal of 1.53 acres (0.62 ha) of mangroves from a wetland area located adjacent to the 
airfield runways and, in its place, create a 1.03 acre (0.42 ha) high salt marsh wetland and a 0.5 
acre (0.2 ha) freshwater pond. 
 
The project was monitored for 2 years after completion.  The second year monitoring report 
(June 2000) indicated planted species of salt marsh vegetation, including saltmarsh cordgrass 
(Spartina alterniflora), hurricane sedge (Fimbrystylis spathacea), seashore dropseed 
(Sporobolus virginicus), and sea oxeye daisy exhibited signs of growth and natural regeneration 
with additional plants appearing in close proximity to the planted specimens.  Other native 
species that were naturally recruiting into the created marsh included sea blite (Suaeda linearis), 
waterhyssop (Bacopa sp.), crowngrass (Paspalum sp.), morning-glory (Ipomoea sp.), and white 
mangrove (Laguncularia racemosa).  Several wildlife species were also observed in the vicinity 
of the pond and created marsh, including common loon (Gavia immer), marsh hawk (Circus 
cyaneus), osprey (Pandion haliatus), American egret (Casmerodius albus), green frog (Rana 
clamitans), an unidentified brown frog, various unidentified ducks, and evidence of raccoons.  
While the LKMR was not observed in the created or existing salt marsh during the 2-year 
monitoring period, rabbit fecal pellets were observed in the existing marsh. 

An inspection of this created salt marsh was conducted by both Navy and Service personnel in 
2004.  During this site visit, rabbit fecal pellets were observed in a portion of the created marsh, 
that was adjacent to pre-existing habitat and in which the establishment of dense cover was 
successful, indicating that LKMR used the converted habitats (Fleming 2005).  In the remaining 
portion of the created salt marsh, dense cover was not established and no sign of rabbits was 
found.  In December 2005, rabbit fecal pellets deposited, after the passing of Hurricane Wilma, 
were observed by NASKW personnel within the created salt marsh. 
 
As mentioned previously, the LKMR is vulnerable to predation by free-roaming cats, habitat loss 
and degradation, hurricanes, vehicular traffic, contaminants, dumping and trash accumulation, 
poaching, fire ants, and exotic vegetation.  The greatest threats to the continued existence of the 
LKMR are currently under study, and a summary of the most recent information follows.  
 
Hurricanes:  The magnitude of threats from random environmental catastrophes (environmental 
stochasticity), such as hurricanes, are enhanced due to the characteristics of small, poorly 
dispersed populations (demographic stochasticity).  The 2005 hurricane season was an active one 
that included Hurricane Wilma, a class three hurricane that passed near Key West on October 24, 
2005.  Hurricane Wilma produced in a storm surge that covered most of the land area in the 
Lower Keys.  The surge displaced standing water, both fresh and brackish, in virtually all 
wetland areas. At the time, seven rabbits were radio collared on Boca Chica Key, as part of a 
research project, and had been located 4 days before the storm.  After the storm, five radio 
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collars were located and two collared rabbits could not be found.  On October 27, 2005, four 
collars were found attached to LKMR determined to be dead due to drowning or other storm 
effects (Perry 2005b).  The fifth radio collar was found with just a bit of fur attached to it and it 
was assumed the rabbit carcass had been scavenged.  A search at that time, however, also 
yielded signs (tracks and fecal pellets) of surviving rabbits (Perry 2005b). 
 
Patches of occupied habitat on Boca Chica Key were monitored in November and December of 
2005, after the passage of Hurricane Wilma, as part of a research project conducted by Texas 
A&M University (TAMU).  Considering the 33 patches occupied during the winter monitoring 
period (2004-2005) and re-assessed in the post-Wilma period, patch occupancy declined 33.3 
percent between periods, a net loss of 11 occupied patches.  Monitoring surveys are ongoing.  In 
2006, the population appears to be rebounding (N. Perry, 2006, pers. comm.) 
 
Vehicular Mortality:  Recorded rabbit vehicular mortality totaled four on Naval Air Station Key 
West between 1992 and 1994 (Forys, 1995).  Off-road vehicular activities also affect the rabbit 
through habitat degradation and direct mortality.  At least one radio-collared rabbit was killed by 
an off-road vehicle on NASKW (Forys, 1995).  
 
Feral Cat Mortality:  Two cat and raccoon control efforts have already been conducted in the 
area.  Between 10 November 2005 and 25 January 2006, 17 feral cats were removed, 169 raccoons 
were euthanized, and 36 raccoons were released in 724 trap nights.  Between June 11and August 1, 2006, 
3 feral cats were removed, 66 raccoons were euthanized, and 2 raccoons were released in 261 trap 
nights.  Navy sites are unknown.   
 
Summary analysis 
 
The action area has been greatly disturbed in the past.  It is a large runway complex that offers a 
wide variety of noise and human disturbance.  It contains about one-third of the known LKMR 
population and about 333 acres of suitable habitat.  Previous models of the population have 
predicted a low probability of persistence for the next decade, although previous predictions over 
a decade ago have failed to occur.  Feral cats and hurricanes appear to be among the largest 
current threats.  Some short-term negative effects of hurricanes have been documented; however, 
no long-term negative effects have been shown.  Monitoring of past habitat restoration indicates 
that restoration is a promising tool for improving habitat conditions for the LKMR population at 
NASKW. 
 
EFFECTS OF THE ACTION 
 
In the Description of the Action, the Service provides an overview of the action area and the 
proposed clear zone maintenance and restoration of stormwater ditches at NASKW.  We then 
summarized available scientific information on the biology, ecology, and threats facing the 
LKMR in the Keys.  In the Environmental Baseline, the Service summarized the effects of the 
past and ongoing human and natural factors, which resulted in the current status of the Lower 
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Keys rabbit and its habitat.  In this section, we analyze the beneficial, direct, and indirect effects 
of the proposed action on the species. 
 
Factors to be considered 
 
In this BO, we evaluate whether this project may affect and is likely to adversely affect the 
LKMR, and, if so, to what extent.  In general, we will make this evaluation by estimating 
probable changes in the quantity, distribution, and quality of potential suitable habitat of this 
endangered rabbit and by evaluating physical harm that may result.  Indirect effects in the form 
of traffic and cat predation are also important issues.   
 
Specifically, we will calculate on estimate of the known population and habitat parameters in the 
area to be affected, using the best available information, and then compare pre-project conditions 
with anticipated post-project conditions, taking into account any effects during the construction 
phase.  We will relate the number of LKMR present in the action area to the specific habitat size 
and quality. 
 
Proximity of the Action:  The action will occur in 130.65 acres of LKMR habitat.  About 88 acres 
are considered to be prime LKMR habitat and the remaining 42 acres are considered to be 
marginal habitat. 
 
Distribution:  LKMR occur throughout the action area. 
 
Timing:  LKMR may breed at any time during the year; however, the action will not be 
preformed within LKMR habitat during the two primary breeding months of March and 
September.  However, if prior to the two primary breeding season months, the herbaceous cover 
had been disturbed, removed, or cleared to the extent that sufficient herbaceous cover is not 
present to LKMR to build dens or nesting sites, an exception to this will be allowed. 
 
Nature of the effect:  Primary effects will be temporary disturbance caused by exotic and woody 
vegetation removal.  There will be short-term effects in marginal habitat caused by mechanized 
equipment.  Intermittent temporary disturbance will be caused by on-going maintenance and 
monitoring. 
 
Disturbance frequency:  Primary effects will occur on a one-time basis outside the primary 
breeding season, except if prior to the two primary breeding season months of March and 
September, the herbaceous cover had been disturbed, removed, or cleared to the extent that 
sufficient herbaceous cover is not present to LKMR to build dens or nesting sites.  Disturbance 
due to on-going maintenance and monitoring will be intermittent, likely once or twice yearly on 
average.  The life of the entire project is dependent on funding and completion of the five phases 
is anticipated to take 10 years. 
 
Disturbance severity:  Disturbance will be severe on about 37.59 acres of habitat converted to 
salt marsh.  The estimated duration of the conversion disturbance is 2 years, with utilization by 
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rabbits possibly occurring as soon as 1 year.  Disturbance on the remaining about 93.06 acres 
will be minimal, involving removal of exotic and woody vegetation, and will recur intermittently 
on an as-needed basis. 
Analysis for effects of the action 
 
Beneficial Effects:  Beneficial effects are contemporaneous positive effects without any adverse 
effects to the species.  Many of the proposed conservation measures listed under Description of 
the proposed action are beneficial effects.  
 
Habitat Conversion and Restoration:  The overarching strategy is for the project to result in no 
net loss of wetlands or marsh rabbit habitat.  However, restoration and conversion of existing 
habitat should substantially improve the quality and utility of the habitat to the LKMR.  Most of 
the habitat affected by the project is marginal for the LKMR because of an existing canopy or 
lack of sufficient escape cover.  Most of this habitat will likely be restored to prime habitat 
(NASKW 2006a).  In all, about 37.59 acres of various habitats, including mangrove forest, scrub 
mangrove, and buttonwoods, will be converted to salt marsh.  Since there is a current ratio of 
about one marsh rabbit to 2 acres of prime habitat in the action area, in a best-case scenario this 
would equate to about 18 additional marsh rabbits as a result of the habitat conversion aspect of 
the project.  In addition, up to 93.06 acres of existing habitat will be improved by exotic removal 
and restoration (NASWK 2006a).  The specifics of the proposed habitat manipulations 
developed by NASKW are included in Appendix I. 
 
Predator Control:  Predators, especially domestic and feral cats, have been identified as a major 
limiting factor affecting the LKMR.  Population viability models predict that marsh rabbits may 
not persist many more years without predator control.  NASKW has already initiated a predator 
control program.  They have contracted Wildlife Services of the U.S. Department of Agriculture 
to capture and remove cats and raccoons on NASKW.  Two removal efforts have been 
conducted.  The first removal effort resulted in the removal of about 17 cats and many raccoons. 
 The second removal effort resulted in the removal of far fewer cats and raccoons, indicating 
recruitment from outside the area did not occur at a rapid pace.   
 
LaFever and Lopez 2006 conducted a population viability analysis of LKMR given the scenario 
of the proposed project and predator removal.  They showed that removal of predators is a key 
factor in increasing the probability of long-term LKMR survival.  The results of their analysis 
are presented in Indirect Effects. 
 
Invasive Exotic Removal:  Invasive exotic removal will improve habitat where invasive exotics 
are present by curbing future habitat loss, removing shading of native vegetation, and improving 
nutrient availability to plant species preferred by the LKMR.  Most exotic removal will be either 
chemical or by hand.  Refer to Appendix I for details. 
 
Education:  Public education has been an important measure in controlling the invasion of exotic 
species.  Base employees are educated regularly through the NASKW newspaper regarding 
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measures that need to be taken in order to control the problem and deter future establishment of 
invasive exotic species. 
 
Off-road Vehicles:  Off-road driving is prohibited by direction of the commanding officer on 
Boca Chica Field, thereby maintaining grassy habitat for the LKMR and other species.  Public 
education and articles in the NASKW newspaper have been and will continue to be published in 
order to enforce this policy.  
 
Long-term Maintenance and Monitoring Program:  The proposed action will also include long-
term control of woody vegetation, including invasive species, within the 130.65 acres of LKMR 
habitat that will be impacted.  Long-term maintenance and monitoring should produce higher 
quality foraging, breeding, and escape habitat than is now present for the same reasons as 
invasive exotic removal, by curbing future habitat loss, removing shading of native vegetation, 
and improving nutrient availability, thus increasing overall habitat quality.  Monitoring should 
identify those conservation parameters that result in optimum, as well as marginal, benefits to the 
LKMR. Measures that optimize LKMR habitat will be implemented in future phases and projects. 
 
Direct Effects:  Direct effects are those that are the immediate effects of the project on the 
species or its habitat.  Direct effects result from the agency action.  Future Federal actions that 
are not a direct effect of the action under consideration (and not included in the environmental 
baseline or treated as indirect effects) are not considered in this BO.    
 
Methods:  Specific methods for Phase 1/Area A, the RW 07 approach, including mitigation and 
monitoring, are indicative of measures to be used in the subsequent four phases.  Lessons learned 
from the efforts involving Phase 1/Area A will be used to modify subsequent efforts to reduce 
impacts to protected resources.  Minor adjustments to anticipated impacts will be coordinated 
with the Service.  Specific methodology was provided by the Navy in the Supplemental 
Information to the PBA (NASKW 2006b) and is reproduced in Appendix I. 
 
Habitat Impacts:  Direct and indirect impacts to approximately 102.49 acres of LKMR habitat 
within Areas B-E are anticipated to be similar to those described in the PBA and as described for 
Area A, where 28.16 acres will be affected (Table 5).   
 
The proposed action in Area A includes removal of 17.45 acres of mangroves with subsequent 
conversion to salt marsh using standard construction equipment.  Standard construction 
equipment will also be used for conversion to salt marsh in Areas B-E.  Habitat on the remaining 
93.06 acres will be cleared of woody vegetation, primarily by hand.  The existing grass 
understory will be protected to the greatest practical extent.  The removal of woody vegetation 
also includes exotic and invasive species, which are known to be used as cover by the LKMR 
(i.e., lead tree).  While the removal of invasive species within LKMR habitat may result in a 
short-term direct impact, the propagation of tussock grass cover would provide a long-term 
benefit.  The effects will be spread over a 10-year or longer period, depending on funding. 
 
 



 
 
 
Table 5.*  LKMR habitat impacts per phase (acres),including conversion to saltmarsh. 
  RW 07/25 RW 03/21 RW 13/31 Taxiways  

   Area A  Area B Area C  Area D  Area E  

LKMR Habitat 
Type 

     Total 
Acreage 

Buttonwoods  8.40 8.80 0 6.20 0 23.4 
Exotics 0 5.20 0 0.10 0.50 5.8 
Freshwater 
hardwoods 0 0 0 4.90 0 4.9 

Freshwater Marsh 3.00 2.50 0 1.30 0 6.8 
Grasslands  0 16.70 0.25 2.55 2.10 21.6 
Grassy Salt Marsh 4.80 15.00 4.25 8.55 0.80 33.4 
Hammocks 0 0.05 0 2.85 0 2.9 
Low Salt Marsh 0.60 0.55 0.05 1.25 0.10 2.55 
Mangrove 11.20 10.10 3.10 3.00 1.25 28.65 
Mowed Vegetation 0.15 0.35 0 0.10 0 0.6 
Scrub Mangrove 0.01 0 0 0.04 0 0.05 

Total Acreage 28.16 59.25 7.65 30.84 4.75 130.65 

Habitat Converted 
to Salt marsh 20.14 10.10 3.10 3.00 1.25 37.59 

* Table adapted from NASKW 2006b 

Note:  The difference in the total acreage of LKMR habitat converted to salt marsh in this supplemental information 
(37.59 acres) and that provided in the PBA (28.01 acres) can be attributed to including freshwater marsh, salt 
marsh and buttonwood habitat within Area A that have little to no herbaceous understory.  

 
Habitat disturbance will be severe on about 37.59 acres that will be converted to salt marsh.  Fill 
will be hauled in and graded to salt marsh wetland elevations, and then replanted with natural 
vegetation to complete the conversion to salt marsh.  Most of the converted habitat is not known 
to be occupied by LKMR and is not normally used by them.  Where herbaceous vegetation is 
successfully established due to raising the elevation of these areas and planting salt marsh 
grasses, the overall habitat quality within the patches will be increased due to the provision of 
escape cover and foraging opportunities.  Additional salt marsh vegetation may naturally 
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colonize the sites over time as well.  The net ecological benefit of conversion of dense 
mangroves to salt marsh will be to increase the preferred habitat of the LKMR. 
 
The action also includes the restoration of clogged stormwater drainage ditches.  This involves 
the removal of mangroves and other vegetation from the ditches.  LKMR are not known to prefer 
the areas of the ditches that will be cleared, therefore no negative impacts to LKMR are 
anticipated.  This should facilitate the removal of stormwater from the airfield (especially during 
hurricane and tropical storm events), thereby reducing the flooding of areas that are utilized by 
the LKMR and providing a benefit to the species over the long-term and possibly ameliorating 
drowning mortality that was documented following Hurricane Wilma in 2005. 
 
Human disturbance:  Other direct impacts include the presence of man and hand-held vegetation 
removal equipment in areas where the LKMR are known to reside.  The removal of vegetation in 
occupied LKMR habitat can avert LKMRs (Perry and Lopez 2005b).  During removal of 
overstory vegetation, individuals may be temporarily displaced to adjacent unaffected habitats.  
Although limited evidence does suggest that the removal of overstory vegetation may reduce 
habitat usability for LKMRs, the effects may be temporary until herbaceous recovery occurs 
through conversion of mangroves to saltmarsh or through natural propagation.  Herbaceous 
recovery is anticipated to take 2 to 3 years (Barham, 2006, pers. comm.).  Noise will temporarily 
increase during each phase of the project, however, it is not expected that temporary increases in 
noise levels will have any significant impact upon the species as the project area is subject to 
aircraft engine noise daily. 
 
Direct effects from manual control measures (herbicides and hand removal) may include 
temporary disturbance and/or some displacement of individuals to adjacent cover.  Species-level 
recovery actions for the LKMR include habitat enhancement through the removal of overstory 
vegetation in transitional areas to promote understory vegetation (USFWS 1999).   
 
Population affected:  Previously, the estimated high and low number LKMR in the action area 
and adjacent lands were presented in Table 4.  However, Table 4 does not represent the patches 
nor the number of rabbits that will be affected by the project.  Some patches and associated 
patches will not be affected at all.   We will assume that if the project affects an occupied patch, 
all rabbits in that patch are affected.  Some patches and associated rabbits will be affected in up 
to three different phases.  In order to determine the total number of rabbits that will be affected 
over the duration of the project, we calculated the number of new rabbits affected in each phase 
and summed them.  “New rabbits affected” and “New Patches” affected are those rabbits and 
patches that will be affected for the first time by the project in any given phase.  Table 6 shows 
new patches that will be affected in each phase and new individual rabbits affected in each 
phase, as well as the summed total.   
 
A maximum of 125 and a minimum of 62 LKMR could be affected over the duration of the 
project.  The maximum of 125 represents about 25 percent of the known LKMR population.  The 
minimum of 62 represents about half of that or 12.5 percent of the known population.  We will 



use the maximum figure later in the document to calculate an expected level of incidental take 
associated with this project. 
 
 
Table 6*.  New patches and individual rabbits associated with each phase of the project. 
 RW 07 

Approach 
RW 

07/25 
RW 

03/21 
RW 

13/31 
Taxiways TOTALS 

Phase 1 2 3 4 5  

New Patches 
Affected  

8, 9, 12, 
173, 175 

15, 19, 
21, 22, 
23, 24, 
160, 171, 
172, 176, 
177, 178 

16, 153 3, 15, 18, 
20, 93, 
152, 155, 
169, 174 
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New Rabbits 
Affected 

Max 26 
Min 11 

Max 62 
Min 29 

Max 2 
Min 5 

 

Max 35 
Min 17 

Max 0 
Min 0 

Max 125 
Min 62 

 
*Table adapted from NASKW 2006 
 

Initially, in Phase I a minimum of 11 and a maximum of 26 LKMR could be affected.  NASKW 
chose this area of the project to begin because of airfield safety concerns and the maximum 
amount of low quality habitat will be converted to high quality salt marsh habitat in this phase.  
It is anticipated the additional habitat could in time accommodate individuals displaced in other 
phases of the project and act as temporary refuge to ameliorate the effects of the subsequent phases. 
 

Interrelated and Interdependent Effects:  An interrelated activity is an activity that is part of the 
proposed action and depends on the proposed action for its justification.  An interdependent  
activity is an activity that has no utility apart from the action under consultation.  No interrelated 
or interdependent actions were identified for this project. 
 

Indirect Effects:  Indirect effects are those that are caused by or will result from the proposed 
action and are later in time, but are still reasonably certain to occur.  Indirect effects of actions 
are often loss of habitat, habitat fragmentation, and include increased traffic generated from 
businesses, residences, and community infrastructure that is expected to cause an increase in 
vehicular mortality.  Indirect effects may also include people moving into an area who bring 
pets, usually cats, which prey on listed species in the adjacent habitat.  Indirect effects may occur 
outside of the area directly affected by the action. 
 

In this section, the effects of the proposed project on the LKMR will be evaluated as to 
population, habitat loss, habitat fragmentation, and indirect mortality, such as vehicular mortality 
and domestic pet predation. 
 

Habitat loss:  Marsh rabbit habitat will be temporarily lost after construction and restoration, 
until revegetation occurs.  This loss may be incurred for a period of 2, and possibly, 3 years in 
newly created salt marsh habitat until the vegetation regenerates and reaches mature coverage.  
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In order to compensate for this loss as much as possible, NASKW proposes to perform a major 
part of the habitat conversion and restoration in the first phase.  Estimated total habitat impacts 
by phase were presented previously in Table 5. 
While sizeable areas of mangroves will be removed from the airfield, most marsh vegetation will 
remain, and additional areas of salt marsh will be created using the above prevalent species of 
marsh vegetation.  Therefore, it is not expected the food sources of the LKMR will be greatly 
impacted.  Indirect impacts to these foraging sources are anticipated be negligible and 
temporary. Because additional salt marsh habitat will be created in certain areas within LKMR 
habitat, foraging locations and food sources should increase over time.   
 

Habitat fragmentation:  Restoration of existing habitat and conversion of some habitat type to 
salt marsh should benefit the LKMR long-term by reducing fragmentation and providing a 
mosaic of suitable habitat.  
 

Maintenance:  The proposed action would also include the long-term control of woody 
vegetation, including invasive species, within 102.5 acres of LKMR habitat.  Species-level 
recovery actions for the LKMR include habitat enhancement through the removal of overstory 
vegetation in transitional areas to promote understory vegetation (USFWS 1999).  An indirect 
beneficial effect would be the removal of overgrown woody vegetation within certain habitat 
types, which may be suppressing the growth of understory grasses by shading and allelopathic 
(the inhibition of growth in one species of plants by chemicals produced by another species) 
effects from decaying leaf litter. 
 

Other indirect effects include potential effects associated with altering current practices of 
mowing certain areas to offset possible negative impacts of temporary loss of foraging habitat 
and cover.  NASKW may decrease mowing intensity of certain maintained areas to increase the 
value for LKMR to offset, in part, possible negative impacts to the LKMR over the life of the 
project.  Any changes in mowing practices will be coordinated with the Service. 
 

Feral cat mortality:  Although we cannot quantify the amount of take of the species from cat 
predation, we believe this threat could cause a significant adverse effect and studies (Forys and 
Humphry 1999a; LaFever and Lopez 2006) have shown that LKMR feral cat mortality has the 
potential to adversely affect survival and recovery.  Cat and raccoon removal efforts will be 
repeated annually accompanied by on-going monitoring.   
 

Other Indirect Effects:  Off-road use, which may increase the risk of vehicular mortality, will 
continue to be prohibited in LKMR habitat, including the action area.  
 

Habitat that lies in close proximity to developed areas normally continues to degrade because of 
vegetative succession caused by suppression of wildfire in the urban interface.  Management of 
the proposed site includes prescribed fire and other means of habitat management, such as 
mowing, to maintain its optimum value to the LKMR.  Species-level recovery actions for the 
LKMR include habitat enhancement through the removal of overstory vegetation in transitional 
areas in order to promote understory (USFWS 1999). 
 

Species response to the proposed action 
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Research results, including PVA models, have identified the Boca Chica metapopulation as the 
most prone to extirpation (Forys and Humphrey 1999, LaFever and Lopez 2006).  According to 
LaFever and Lopez 2006, “PVA models are based on demographic and habitat data, incorporate 
uncertainties using sensitivity analyses based on ranges of parameters, and provide outputs or 
predictions that are relevant to conservation goals (Boyce 1992, Akçakaya and Sjögren-Gulve 
2000).  The PVA should be used to make relative, not absolute, predictions of extinction risk 
over short time periods (Beissinger and Westphal 1998), and to rank the impact of various 
management options on an endangered or target species (Lindenmayer and Possingham 1996).” 
 
LaFever and Lopez (2006) used a PVA model to estimate the probability of the metapopulation 
persisting for 10 years.  Their PVA evaluated several scenarios, including vegetation 
management alternatives, level of LKMR predator (feral cat) control, and potential impacts to 
initial abundance of LKMR from Hurricane Wilma.   
The vegetation management scenarios considered in the PVA included:  
 

• No Action Alternative (Baseline):  Baseline alternative that does not include any 
clearance of airfield vegetation.  There is no associated LKMR impact. 

 

• Alternative 1:  Under this alternative, all vegetation within the airfield Clearance 
Zone would be cleared, and the area would be grubbed and re-graded to mowable 
habitat.  Direct effects of this action on the LKMR would include the loss of habitat 
within the airfield Clearance Zone, and loss of habitat due to drainage ditch 
maintenance.  The potential also exists for direct mortality to occur due to 
construction equipment.  This alternative includes no conversion of mangrove 
wetlands to salt marsh wetlands.  

 

• Alternative 2:  (the Proposed Action).  This is the proposed action described in the 
PBA and this document.   

 

The predator control (feral cat control) parameter included scenarios where 50 percent and 75 
percent of cat mortality was reduced, respectively.  Impacts from Hurricane Wilma were 
simulated by including scenarios with 25, 50, and 75 percent reductions in initial abundance of 
LKMR.  The results of the PVA with a 75 percent reduction, due to cat mortality, are 
summarized in Table 7.   

Table 7*.  Probability of LKMR persistence (%) over 10 Years with population reductions at NASKW  
with 75 percent reduction in mortality from cats and various hurricane impacts. 

Post-Hurricane Wilma Impacts (mortality) 
Scenario Pre-Hurricane Wilma 25% 50% 75% 

Baseline 98 97 92 71 
Alternative 2 (preferred) 97 96 89 71 
Alternative 1 61 60 50 40 
* adapted from NASKW 2006 

Notes: 
Pre-Hurricane Wilma is 0% reduction in initial abundance estimates 
Post-Hurricane Wilma scenarios are reduction in initial abundance (%) 
Baseline is the No-Action Alternative 



Alternative 2 is airfield clearance including the conversion of mangroves to salt marsh (within LKMR habitat) 
Alternative 1 is airfield clearance with no habitat conversion 
All scenarios include 75% feral cat control 

The results of this PVA show no significant difference in probability of persistence of the LKMR 
between the Baseline and Alternative 2 (Proposed Action).   

When the PVA model was run with reduced initial abundance of rabbits due to Hurricane 
Wilma, the baseline scenario probability of persistence with a 50 percent reduction in initial 
abundance was 92 percent, while probability of persistence for Alternative 2 (with salt marsh 
conversion and predator control) with the same reduction in abundance was 89 percent (Table 7). 
 This clearly demonstrates the importance of conservation measures such as conversion of 
mangroves to salt marsh and predator control in increasing persistence for the LKMR.  The 
model showed a change of less than 4 percent for the probability of persistence between the 
baseline and Alternative 2 under all scenarios of decreased initial abundance (e.g., 25, 50, and 75 
percent).   
 
LaFever 2006 found the other proposed conservation measure, feral cat control, unequivocally 
improves viability (Figure 3).  The Alternative 2 probability of terminal extinction risk decreased 
from 71.3 percent to 11.3 percent and 0.8 percent with decreases in cat mortality of 50 percent 
and 75 percent respectively. Alternative 2 with feral cat control was predicted to have a minimal 
impact on LKMR viability over the No Action alternative.  His results showed a cat control 
program is essential to minimize impacts from the airfield clearance project on the LKMR. He 
also found a cat control program was integral for the long-term recovery of the marsh rabbit 
population on Boca Chica Key.   
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Figure 3 (LaFever 2006). Terminal extinction risk (probability of quasi-extinction in 10 years) 
for the Lower Keys marsh rabbit on Boca Chica Key, Florida, under several management 
scenarios. 
 
Cat control has already occurred and PVA analysis of the population indicates probability of 
persistence may improve with the conversion of mangroves to salt marsh.  Habitat conversion 
and improvement are anticipated to enhance marginal habitat conditions for about one-fourth 
(125) of the total LKMR population, represented by the Boca Chica metapopulation.  The 
LKMR will likely be impacted by the project, primarily by human disturbance during 
restoration, enhancement, and maintenance.  The proposed conservation measures will likely 
reduce the potential impacts.  Creation of about 37.59 acres of new salt marsh habitat could 
potentially result in an increase in the LKMR population of 18 or more animals.  Forys, 1995 
believed recovery potential would increase if active management of populations and habitats is 
undertaken. 
 
LaFever (2006) found under current conditions without cat control, the terminal extinction risk 
in 10 years was 49.9 percent.  With the project as proposed, including 75 percent cat control, 
LaFever (2006) predicted the terminal extinction risk decreased to 0.8 percent in 10 years.  As 
did Forys and Humphrey (1999), LaFever (2006) and LaFever and Lopez (2006) found control 
of cat populations on Boca Chica Key would likely have the greatest benefit to marsh rabbit 
populations than any other management action considered.   
 
CUMULATIVE EFFECTS 

Cumulative effects include the effects of future State, local, or private actions that are reasonably 
certain to occur in the action area considered in this BO.  Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to section 7 of the Act. Cumulative impacts are evaluated as an integral 
part of the proposed action and each phase will be evaluated sequentially, incorporating 
improvements and/or avoiding deficiencies identified into the next phase. 
 
No cumulative impacts that are reasonably certain to occur in the action area of this BO have 
been identified. 
 
CONCLUSION 

After reviewing the status of the Lower Keys rabbit, the environmental baseline for the action 
area, the effects of the proposed action and the cumulative effects, it is the Service’s biological 
opinion the restoration and maintenance of clear zones and stormwater drainage systems, located 
at Boca Chica Field, NASKW, along with related habitat loss and indirect effects, will not 
jeopardize the continued existence of the endangered Lower Keys rabbit. 
 
No critical habitat has been designated for this species, therefore, none will be affected. 
 

INCIDENTAL TAKE STATEMENT 
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Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species without special exemption.  Take is defined as to harass,  
 
harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any 
such conduct.  Harm is further defined by the Service to include significant habitat modification 
or degradation that results in death or injury to listed species by significantly impairing essential 
behavioral patterns, including breeding, feeding, or sheltering.  Harass is defined by the Service 
as intentional or negligent actions that create the likelihood of injury to listed species to such an 
extent as to significantly disrupt normal behavior patterns which include, but are not limited to, 
breeding, feeding or sheltering.  Incidental take is defined as take that is incidental to, and not 
the purpose of, the carrying out of an otherwise lawful activity.  Under the terms of section 
7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as part of the agency 
action is not considered to be prohibited taking under the Act provided such taking is in 
compliance with the terms and conditions of this Incidental Take Statement. 
 
The measures described below are non-discretionary, and must be undertaken by NSAKW, so 
that they become binding conditions of any grant or permit issued to the applicant, as 
appropriate, for the exemption of section 7(o)(2) to apply.  NASKW has a continuing duty to 
regulate the activity covered by this incidental take statement.  If NASKW (1) fails to assume 
and implement the terms and conditions, or (2) fails to require a contractor to adhere to the terms 
and conditions of the incidental take statement through enforceable terms that are added to a 
permit or contract document, the protective coverage of section 7(O) 2 may lapse.  In order to 
monitor the impact of incidental take, NASKW must report the progress of the action and its 
impact on the species to the Service as specified in the incidental take statement.  [50 CFR 
'402.14(I) (3)] 
 
AMOUNT OR EXTENT OF TAKE ANTICIPATED 
 
The Service anticipates incidental take of six of the endangered Lower Keys rabbit individuals in 
the form of kill, harm, and harass resulting from the disturbance of up to 135 acres of occupied 
habitat.  The actual numbers may be difficult to detect because in general these species have small 
body sizes, or are found in habitats that make detection difficult.  However, the take of this species 
can be expected because of habitat conversion, the removal of overstory vegetation, an 
associated temporary loss of cover, and maintenance including prescribed fire and mowing over 
the life of the project.  Six individuals were determined by multiplying a maximum of 125 
individuals affected by the project by 5 percent, the estimated project-related reduction in 
population persistence predicted by the 10-year PVA over the baseline no action alternative. 
 
EFFECT OF THE TAKE 
 
In the accompanying biological opinion, the Service determined that this level of expected take 
is not likely to result in jeopardy to the species, or destruction or adverse modification of critical 
habitat because none exists, when the reasonable and prudent measures are implemented. 
 
REASONABLE AND PRUDENT MEASURE 
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The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize impacts of incidental take of the Lower Keys rabbit: 

1) Phase the project over ten or more years and monitor restoration and other conservation 
measures between phases, as identified in the project proposal, and improve subsequent 
procedures in future phases based on monitoring results. 

 
2) Hand clear existing woody vegetation where practicable. 

 
3) Create about 37.59 acres of salt marsh wetlands and restore existing habitat. 

 
4) Control predators such as house cats, feral cats, and raccoons in and near the action area. 

 
5) Establish “no mowing” areas to preserve habitat. 

 
6) Ban off-road vehicles from the area. 

 
7) Avoid construction during breeding season, except if prior to the two primary breeding 

season months of March and September the herbaceous cover had been disturbed, 
removed, or cleared to the extent that sufficient herbaceous cover is not present to 
LKMR to build dens or nesting sites. 

 
8) Eradicate invasive exotic vegetation. 

 
9) Educate military personnel and the public about marsh rabbits. 

 
10) Employ erosion control measures. 

 
11) Maintain and manage the action area long–term. 

 
TERMS AND CONDITIONS 
 
In order to be exempt from the prohibitions of section 9 of the Act, NASKW must comply with 
the following terms and conditions, which implement the reasonable and prudent measures 
described above and outline required reporting/monitoring requirements.  These terms and 
conditions are non-discretionary. 
 
The Navy proposes to monitor the success of the salt marsh conversion in accordance with 
federal, state, and local regulatory agency requirements.  Prior to initiation of the proposed 
action, the Navy will apply for the applicable environmental permits.  These required permits 
include those associated with Section 401 of the Clean Water Act (CWA), Section 404 of the 
CWA and all coastal permits associated with the Coastal Zone Management Act (CZMA). 
 
The Navy will implement the following plant monitoring for the converted salt marsh wetlands: 
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1) All exotic vegetation, as identified above will be removed from all wetland areas within 
the project area.  All exotic vegetation will be removed from the wetlands in a manner 
that will minimize impacts to existing wetland vegetation.  These areas shall be 
maintained free from exotics for the life of the permit.   

 
2) Salt marsh wetland conversion shall be considered successful when the following 

conditions have been met for a 3-consecutive year period in the areas converted to salt 
marsh wetlands: 

 
a) Plant cover in the converted salt marsh is at least 80%, and consists of wetland 

vegetation listed in Florida Administrative Code Rule 62-340 [Delineation of the 
Landward Extent of Wetlands and Surface Waters].  Percent cover shall be reported 
for the aggregate of those wetland species, relative to the total area, including a 
measure of percent cover by non-wetland species, bare ground and water.  A list of 
wetland species included in the aggregate will be included;   

 
b) Invasive, exotic species shall be limited to 5% or less of the total cover and their 

density naturally static or declining; and 
 

c) The hydrology of the system is adequate to ensure the viability of the converted salt 
marsh wetlands. 

3) The Navy will submit to the regulatory agencies annual monitoring reports that describe 
in detail the progress of the salt marsh wetland conversion.  The reports will consist of 
(1) photographs taken at permanent photo stations established within each salt marsh 
conversion area, and (2) annual statistical monitoring of vegetation sampling of the salt 
marsh conversion areas done by any mutually agreed upon method.  Reports shall 
describe the percent survival, percent cover of listed herbaceous species.  Data for listed 
nuisance or exotic species, as stated above will be tabulated separately from the 
herbaceous species.  A listed species is one listed in Florida Administrative Code Rule 
62-340.  Data shall be taken at the end of the summer growing season.   

 
4) Semiannual narrative reports will be prepared and submitted to the regulatory agencies 

detailing the progress of the wetland conversion.  The reports shall include photographs 
taken from the photo stations, if applicable, a description of problems encountered and 
solutions undertaken and anticipated work for the following 6months. 

 
5) The Navy proposes that if after three years of monitoring, it is determined, based on 

visual inspection by Navy and regulatory agency staff and review of the annual and 
semi-annual reports, that the conversion areas are meeting the success criteria, continued 
monitoring of the conversion areas may be terminated. 

 
 
6) If the monitoring data reveal a failure to meet success criteria within 3 years of 

completion of each wetland conversion area, the Navy will make a determination of the 
probable cause of failure based upon monitoring data, site reviews, record drawings and 
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review of any pertinent meteorological and hydrographic circumstances.  The Navy will 
propose a remedial plan to achieve the success criteria. 

 
7) The Navy will conduct fecal pellet surveys for short and long term monitoring of the 

LKMR population on NASKW.  The Navy may also use telemetry surveys if appropriate.  
LKMR monitoring data will be included in the semiannual monitoring reports submitted to 
the regulatory agencies. 

 
Systematic line transects will be used within known rabbit habitat to tally numbers of fecal 
pellets observed and record vegetation structure and composition.  The results of this survey will 
be used to produce an index of fecal pellet abundance within patches and throughout Boca Chica 
Field.  The process for this methodology uses systematic line transects described in Appendix I. 
 
8) Education and outreach can enhance responsible management and increase awareness of 

activities regarding protection of listed species and critical habitat.  NASKW will 
implement education and outreach activities to its personnel about: 

  
• The adverse effects of off-road vehicle use in LKMR habitat, and 
• The effects free-ranging cats may have on the LKMR 

 
In addition, NASKW will implement the following actions: 
 

1) NASKW will provide a Fire Management Plan and a Fire Prescription to the Service for 
approval prior to conducting a prescribed fire, 

 
2) NASKW will identify opportunities to place brush piles within the action area to provide 

additional cover for rabbits, including those that may be displaced. 
 
3) If, during the course of clearing or maintaining habitat, including the removal of exotic 

vegetation, a rabbit flushes from the site, all work will cease and an intensive search of 
the area will be conducted for a LKMR nest.  Prior to conducting a prescribed fire for 
maintenance, a thorough walk-thru of the prescription area shall be conducted and if a 
LKMR is flushed, a search shall be conducted for a LKMR nest.  If a nest with young is 
found, no further work will be conducted within 50 yards of the nest for 3 weeks.  If no 
occupied nest is found, work may proceed immediately.  Similarly, if, during the 
burning process, a LKMR flushes, a search of the immediate area will be conducted, 
while exercising prudent safety precautions.  If a nest is located, the burn shall be halted, 
if possible, and delayed for 3 weeks, 

 
4) All clearing and, when feasible, maintenance shall be conducted outside the two primary 

LKMR breeding months of March and September, 
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5) Feral and domestic cat and raccoon monitoring and control shall be conducted annually, 
or on a schedule agreeable with the Service, for the life of the proposed project, and 

 
6) Where feasible, the Navy will alter current mowing practices of areas adjacent to, or 

near, occupied patches affected by the action to increase cover and foraging 
opportunities for LKMR over the duration of the project.  Intensive mowing of these 
areas may be reinstated, if deemed necessary, at any time after project completion. 

 
Upon locating a dead, injured, or sick individual of an endangered or threatened species, initial 
notification must be made to the Fish and Wildlife Service Law Enforcement Office in Miami, 
Florida at (305-526-2610) and the NKDR, 28950 Watson Boulevard, Big Pine Key, Florida 
33043; (305-872-2239).  Additional notification must be made to the Ecological Services Sub-
Office at Big Pine Key (305-872-2753).  Secondary notification should be made to the Florida 
Fish and Wildlife Conservation Commission; South Region, 3900 Drane Field Road, Lakeland, 
Florida, 33811-1299; (1-800-282-8002).  Care should be taken in handling sick or injured 
individuals and in the preservation of specimens in the best possible state for later analysis of 
cause of death or injury. 
 
The reasonable and prudent measures, with their implementing terms and conditions, are 
designed to minimize the impact of incidental take that might otherwise result from the proposed 
action.  The Service believes take in the form of kill, harm, and harass as described in the above 
analysis will be incidental.  If, during the course of the action, this level of incidental take is 
exceeded, such incidental take represents new information requiring reinitiation of consultation 
and review of the reasonable and prudent measures provided.  NASKW must immediately 
provide an explanation of the causes of the taking and review with the Service the need for 
possible modification of the proposed action or the reasonable and prudent alternatives. 
 
CONSERVATION RECOMMENDATIONS 

 
No additional conservation recommendations have been identified. 

REINITIATION NOTICE 

This concludes formal consultation on the action of the Department of the Navy.  As provided in 
50 CFR §402.16, reinitiation of formal consultation is required where discretionary Navy 
involvement or control over the action has been retained (or is authorized by law) and if:   
 
1) The amount or extent of incidental take is exceeded;  

2) New information reveals effects of the action that may affect listed species or critical habitat 
in a manner or to an extent not considered in this opinion;  

3) The action is subsequently modified in a manner that causes an effect to the listed species or 
critical habitat not considered in this opinion; or 
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APPENDIX I 
 
Area A/Phase I:  “The description of the proposed action provided below relates specifically to 
Area A, the RW 07 approach.  Similar actions involving Areas B through E are anticipated. The 
completion of efforts involving Area A will provide a baseline from which to adaptively manage 
efforts involving Areas B through E.  Lessons learned from the efforts involving Area A will be 
used to modify subsequent efforts so as to reduce impacts to the LKMR and its habitat. Minor 
modifications to the proposed action following completion of Area A will be coordinated with 
the Service.  Substantial modifications will result in the Navy’s re-initiation of consultation. 

 
The proposed project involving Area A is to complete the restoration of the Type I & Type II 
Clear Zones (Clear Zones) at the approach end of RW 07 and restore the airfield drainage 
systems in this area of Boca Chica Field.  The project proposes grubbing within areas to remove 
stumps, roots and debris within seven (7) work areas within the Clear Zones.  The areas will 
require earthwork grading (both filling and cutting) to elevations ranging from 1.4 to 2.6 (NGVD) 
to support a high salt marsh habitat.  Once proper grades have been established, the areas will be 
planted with high salt marsh vegetation in order to expedite coverage in LKMR habitat.  The 
plant material will either be nursery-purchased, harvested from donor areas located on Navy 
property located on Boca Chica & Geiger Key, or a combination of the two.  The restoration and 
enhancement of the drainage system will include the changes in substrate elevation and the 
construction of new drainage ditches and new culverts.  Additionally, some existing culverts will 
be replaced and existing drainage ditches will be restored by the removal of sediment and 
vegetation within the footprint of the conveyance.  Three upland spoil berms from the 
mangrove/salt marsh area north of the Type I Clear Zone will be removed in Area A.  Some 
additional vegetation removal will be required to support the construction of new drainage 
ditches and grading work.  Work in Area A will also include removal and reconstruction of 
existing roadway pavements at several locations and modifications to, or protection of, existing 
utilities. 

The specific elements of the proposed project within the Type I and Type II Clear Zones in Area 
A include:  (1) removal of stumps, earthwork grading and conversion to salt marsh within 
LKMR habitat (15.69 acres), (2) conversion of 3.81 acres of wetlands to maintainable salt marsh 
wetlands outside of LKMR habitat, (3) conversion of 2.46 acres of mangrove wetlands to salt 
marsh outside of LKMR habitat to offset the conversion of LKMR habitat (patch 22) to 
maintainable wetlands, and (3) installation of three culverts.  The proposed action also includes 
future long-term control of woody vegetation within LKMR habitat (28.16 acres). 

Elements of the proposed project outside the Type I and Type II Clear Zones include:  (5) 
construction of new drainage ditches, (6) installation of two new culverts with aprons and wing 
walls, and replacement of two damaged or undersized culverts, (7) removal of 0.85 acres of 
berms along existing drainage ditches, (8) removal of 18-24 inches of sediment and vegetation 
within a 0.11 acre drainage ditch, and (9) removal of 4.45 acres of additional woody vegetation 
within LKMR habitat with subsequent conversion to salt marsh. 

Standard construction equipment will be used in completing the work as described above with 
the exception of the long-term maintenance within LKMR habitat.  As described, selected areas 
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of primarily mangrove wetlands will be converted to salt marsh wetlands.  Suitable fill material 
(e.g., lime rock, marl and organic mud) will be used to raise site elevations to provide a 
favorable tidal regime for high salt marsh, as well as to effectively discourage future re-
colonization of mangroves.  Planting of appropriate salt marsh species, including Gulf cordgrass 
(Spartina spartinae), knot grass (Paspalum distichum), seashore dropseed (Sporobolus 
virginicus), salt grass (Distichlis spicata), glassworts (Salicornia sp.), saltwort (Batis maritima), 
key grass (Monanthochloe littoralis), and sea oxeye (Borrichia sp.), will expedite the 
establishment of the salt marsh community.   All salt marsh species will be planted from 2 inch 
plugs at a 2 foot spacing with the exception of Spartina spartinae, which will be planted from 4 
inch pots at a 3 foot spacing.  Plant materials will be provided from a nursery, existing vegetation 
removed on-site as part of the conversion, from two donor sites, or a combination of these.  The 
donor sites are located on Navy property on Geiger Key and are currently identified as 
unoccupied LKMR habitat patches 11 and 13.  Maintenance of the converted sites will begin 
immediately after the planting is complete and will involve watering, weeding and fertilizing 
plants as necessary for a minimum of 1 year or until the final inspection and acceptance of the 
plantings.  No vehicles or construction equipment will be allowed in these areas once they have 
been planted.  If structures such as a piping system used to water the plants are required, the 
structure will be established prior to planting and will be removed by hand after the maintenance 
phase. 

Subsequent long-term maintenance within LKMR habitat will involve the manual control of 
woody vegetation on an “as needed” basis with a minimum control of every 6 months.  Control 
methods will include spot treatment using herbicides and hand removal.  Once restored, heavy 
equipment will be excluded from LKMR habitat.  Prescribed fire may be used for long-term 
control of woody vegetation in LKMR habitat following further evaluation of its merits; 
although is not included in this action at this time. Should the Navy decide to pursue the use of 
prescribed fire in LKMR habitat in the future, the Navy will reinitiate consultation with the 
Service.” 
 
Mitigation Area A / Phase 1:  “The description of conservation measures provided below relates 
specifically to Area A, the RW 07 approach.  Similar measures are currently proposed for Areas 
B through E.  The completion of efforts involving Area A will provide a baseline from which to 
adaptively manage efforts involving Areas B through E, including the conservation measures 
described below.  Therefore, lessons learned from the efforts involving Area A will be used to 
modify subsequent efforts so as to reduce impacts to the LKMR.  Minor modifications to the 
conservation measures will be coordinated with the Service.  Substantial modifications will 
result in the Navy’s re-initiation of consultation. 

 
Conservation measures will be taken throughout the entire process of converting mangroves to 
salt marsh and restoring the drainage systems at the approach end of RW07.  LKMR habitats, 
adjacent to the work areas, will be cordoned off and posted with warning signs to prevent 
damage from construction equipment and disturbance from unauthorized personnel.  The fencing 
used to cordon off sensitive habitats will either be staked in the ground to prevent LKMR from 
traversing into the work areas or raised to allow for dispersal to adjacent habitats, depending on 
the location.  Erosion, sediment and turbidity control measures such as turbidity screens, silt 




