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Introduction 

 
General Location and Description 
West Virginia Division of Highways (WVDOH) contracted Mountain State Biosurveys, LLC 
(MSB) to perform surveys for the federally endangered Cambarus veteranus (Guyandotte 
River Crayfish) and for federally threatened Cambarus callainus (Big Sandy Crayfish) on the 
proposed Coalfields Expressway-WV16 to Welch (Project).  The proposed Project contains 
approximately eight (8) miles of linear corridor beginning in Wyoming County at WV 16 
northwest of the Federal Correctional Facility, and extending southwest past Welch, WV and 
ending at Premier, WV (McDowell County) (Figure 1).   
 
Study Area and Available Habitat  
The proposed Project is located within the Appalachian Plateau physiographic province at 
an approximate elevation between 1200 to 2000 feet above mean sea level within the Big 
Sandy River Watershed.  It contains steep slopes with dense vegetation.  Much of the area 
contains disturbances from past mining activity, timber removal, and natural gas extraction.  
The area has also been impacted by the town of Welch. 
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Figure 1.  General location of Project area in McDowell and Wyoming Counties, West Virginia.
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Methods 

 
During the Fall of 2017, MSB teamed with Dr. Zachary Loughman of West Liberty 
University and his lab students to conduct surveys for federally protected crayfish 
associated with the Project.  Before surveys began, a meeting took place on September 26, 
2017 with USFWS, WVDOH, and MSB to define the upstream and downstream survey 
limits.  Once these parameters were set, survey methodology followed the “Big Sandy and 
Guyandotte River Crayfish Survey Protocol” issued by the USFWS (Appendix E).  Streams 
associated with the Project area were first assessed for suitable crayfish habitat (Figure 2). 
Surveys were only conducted in areas with potential habitat.  The following is taken 
directly from the USFWS protocol: 
 
“Each sampling reach should be approximately 125 meters (m) in length and include at 
least one riffle, run, or both riffle and run habitats. Crayfish sampling shall be performed 
using an 8'x4' seine, with double leads and double floats, and 1/8" netting. Sampling shall 
be performed by hauling a seine at a minimum of 10 locations within the 125m stream 
reach. Seine hauls will be completed by overturning every slab boulder (rocks 
approximately 1m wide x lm long; 5cm high) present per 2m linear 
upstream/downstream distance in riffles and runs. One to two slab boulders can be 
sampled per seine haul. 
 
When sampling is completed, collectors are required to identify all captured crayfish to 
species, sex all captured crayfish (Form I, Form II, Female, Female Glair, Female-Ovig, 
Female- Attached Juveniles), and record total carapace length (TCL) in millimeters for 
each C. callainus/C. veteranus encountered using calipers. Data shall be recorded on the 
standardized WVDNR Crayfish Morphometric Datasheet. A photographic voucher is 
required for all C. callainus, C. veteranus captured prior to release; representatives of 
other crayfish species should also be photographed. Every effort should be undertaken 
to ensure animals are outside of water for the briefest period of time possible (5 minute 
maximum, but a shorter period is preferred). Following data collection, animals are to 
be returned to the stream bottom upstream of their home rocks and guided back to their 
rock or other substrate debris. 

Collection of water quality and physical habitat metrics are required at each collection 
locale. At each sampling site, pH, temperature, percent dissolved oxygen, turbidity, and 
conductivity are to be measured. In addition to water quality, physical habitat will be 
evaluated through completion of a Qualitative Habitat Evaluation Index (QHEI; OEPA 
2006).” 
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Results 

 
There were two (2) streams sampled for a total of 21 sampling sites.  Tug Fork, a tributary 
of Big Sandy River, known to have C. callainus, contained 11 sampling sites and Indian 
Creek, a tributary of Guyandotte River, which historically had a population of C. veteranus, 
contained 10 sites (Figure 3 and Figure 4). See Appendix A for data sheets and Appendix 
B for sample site pictures, Appendix C for C. callainus pictures, and Appendix D for 
scientific collecting permit. 
 
All riffles within each tracts footprint were sampled. Riffles were chosen because they are 
the preferred habitats of both C. veteranus and C. callainus. Specifically, all cover objects 
within each riffle proper, and 25 meters upstream and downstream of the origin and 
terminance of each riffle were sampled. Slack waters, pools, and slow to moderate flowing 
runs were not sampled due to the lack of preference by each species for those habitats.  
 
Tug Fork is a 3rd-4th order stream with riffle/run and pool sections.  Width ranged from 10-
18.9 meters and depths 0.25-1.0 meters at sampling sites.  Cobble/boulder/slab substrate is 
present with sand, silt, and coalfines. Many areas contain concreted substrate.  
Anthropological impacts are present in most of the sampling reach. Large sections contain 
no canopy cover and are receiving nutrient loading resulting in algal blooms.  Entire stream 
reach contains garbage.  See Appendix A for additional information. 
 
Indian Creek is a second order headwater stream with moderate gradient.  Substrate is 
comprised of cobble, small boulder, and bedrock with sand and sediment in slack water.  
Widths range from 2 meters at upstream sampling site to 13 meters toward the lower 
sampling reach. Depths ranged from 0.2-0.75 meters.  See Appendix A for more specifics.  
 
Tug Fork had 11 sampling sites which produced three (3) crayfish species.  Captures 
included Cambarus hatfieldi (n=150), C. callainus (n=8), and Fraxonius cristivarius 
(n=65) (Table 1).  Water temperature ranged from 13-17.4 ℃, specific conductance 339-
679 (µS/cm), salinity 0.2-0.47 (ppt), and pH 8.28-8.4 (Table 2). The QHEI scores ranged 
from 49.5-72.  No sampling was conducted between sites 10-11 due to lack of habitat. 
 
Indian Creek had 10 sampling sites which produced two (2) crayfish species.  Captures 
included C. thepiensis (n=169) and F. cristivarius (n=147) (Table 1).  Water temperature 
ranged from 10.6-15.7 ℃, specific conductance 303-603 (µS/cm), salinity 0.2-0.7 (ppt), 
and pH 7.22-8.61 (Table 2).  The QHEI scores ranged from 41.5-82.  
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 Figure 2.  Habitat assessment areas. 
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Figure 3.  Tug Fork sampling locations. 
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Figure 4.  Indian Creek sampling locations. 
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Table 1. Crayfish capture data. 
Coalfields Expressway-WV 16 to Welch- 2017 Crayfish Capture Data 

Date  Stream Collection # Latitude Longitude C. hatfieldi C. callainus C. thepiensis C. veteranus Faxonius cristivarious 
10/1/2017 Tug Fork 170110-01 37.45504 -81.60264 29 1 0 NA 11 
10/1/2017 Tug Fork 171001-02 37.45177 -81.6031 13 3 0 NA 3 
10/1/2017 Tug Fork 171001-03 37.44987 -81.60351 11 2 0 NA 1 
10/1/2017 Tug Fork 171001-4 37.44759 -81.6025 10 2 0 NA 0 
10/1/2017 Tug Fork 171001-5 37.44736 -81.60116 9 0 0 NA 1 
10/1/2017 Tug Fork 171001-6 37.4473 -81.5974 27 0 0 NA 1 
10/1/2017 Tug Fork 171001-7 37.44596 -81.59491 15 0 0 NA 2 
10/1/2017 Tug Fork 171001-8 37.44433 -81.5951 10 0 0 NA 3 
10/1/2017 Tug Fork 171001-9 37.4433 -81.59717 13 0 0 NA 4 
10/1/2017 Tug Fork 17001-10 37.44135 -81.59977 12 0 0 NA 3 
9/30/2017 Tug Fork 170930-11 37.41652 -81.59016 1 0 0 NA 1 
9/30/2017 Indian Cr. 170930-1 37.49042 -81.52083 0 NA 91 0 0 
9/30/2017 Indian Cr. 170930-2 37.49717 -81.53249 0 NA 0 0 7 
9/30/2017 Indian Cr. 170930-3 37.4996 -81.53688 0 NA 13 0 18 
9/30/2017 Indian Cr. 170930-4 37.50577 -81.54182 0 NA 14 0 19 
9/30/2017 Indian Cr. 170930-5 37.50181 -81.54971 0 NA 7 0 14 
9/30/2017 Indian Cr. 170930-6 37.50381 -81.55634 0 NA 5 0 39 
9/30/2017 Indian Cr. 170930-7 37.50557 -81.56852 0 NA 20 0 20 
9/30/2017 Indian Cr. 170930-8 37.51281 -81.57926 0 NA 6 0 4 
9/30/2017 Indian Cr. 170930-9 37.50764 -81.57432 0 NA 4 0 9 
9/30/2017 Indian Cr. 170930-10 37.50233 -81.55334 0 NA 9 0 17 
Cambarus callainus Captures 

 
   
 

 
 
 
 
 
 
 
 



Survey Report for Cambarus veteranus and Cambarus callainus-West Virginia Division of Highways-Coalfields Expressway. 

9 
Mountain State Biosurveys, LLC 
 

 
Table 2. Water data. 

 
Coalfields Expressway-WV 16 to Welch 2017 Water Data 

Date  Stream Collection# Latitude Longitude 
Water Temp 

C 
Sp. Con 
(mS/cm) 

TDS 
(g/L) 

Sal 
(ppt) pH 

 
QHEI 

10/1/2017 Tug Fork 170110-01 37.45504 -81.60264 13 531 - 0.3 8.28 66.5 

10/1/2017 Tug Fork 171001-02 37.45177 -81.6031 12.9 556 - 0.4 8.39 67 

10/1/2017 Tug Fork 171001-03 37.44987 -81.60351 13.1 456 - 0.3 8.33 72 

10/1/2017 Tug Fork 171001-4 37.44759 -81.6025 13.7 565 - 0.4 8.33 71.5 

10/1/2017 Tug Fork 171001-5 37.44736 -81.60116 14.1 572 - 0.4 8.36 72 

10/1/2017 Tug Fork 171001-6 37.4473 -81.5974 15.1 563 - 0.3 8.36 - 

10/1/2017 Tug Fork 171001-7 37.44596 -81.59491 - - - - - 60.5 

10/1/2017 Tug Fork 171001-8 37.44433 -81.5951 17 339 - 0.2 8.3 57.5 

10/1/2017 Tug Fork 171001-9 37.4433 -81.59717 16.6 565 - 0.3 8.4 60 

10/1/2017 Tug Fork 17001-10 37.44135 -81.59977 16.4 606 - 0.4 8.34 71 

9/30/2017 Tug Fork 170930-11 37.41652 -81.59016 17.4 679 - 0.47 8.37 49.5 

9/30/2017 Indian Cr. 170930-1 37.49042 -81.52083 10.6 548 - 0.4 8.43 72 

9/30/2017 Indian Cr. 170930-2 37.49717 -81.53249 12.6 573 - 0.4 8.32 41.5 

9/30/2017 Indian Cr. 170930-3 37.4996 -81.53688 12.9 588 - 0.4 8.47 64.5 

9/30/2017 Indian Cr. 170930-4 37.50577 -81.54182 13.5 529 - 0.3 8.51 64.5 

9/30/2017 Indian Cr. 170930-5 37.50181 -81.54971 13.8 618 - 0.4 8.55 60 

9/30/2017 Indian Cr. 170930-6 37.50381 -81.55634 15.1 517 - 0.3 8.56 82 

9/30/2017 Indian Cr. 170930-7 37.50557 -81.56852 14.8 303 - 0.2 8.28 68.5 

9/30/2017 Indian Cr. 170930-8 37.51281 -81.57926 14.8 350 - 0.7 8.54 58 

9/30/2017 Indian Cr. 170930-9 37.50764 -81.57432 14 308 - 0.2 7.22 52.5 

9/30/2017 Indian Cr. 170930-10 37.50233 -81.55334 15.7 603 - 0.4 8.61 69 

Cambarus callainus captures  
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Summary 

 
West Virginia Division of Highways (WVDOH) contracted Mountain State Biosurveys, LLC 
(MSB) to perform surveys for federally protected C. veteranus (Guyandotte River Crayfish) 
and federally threatened C. callainus (Big Sandy Crayfish) in areas associated with Coalfields 
Expressway WV16 to Welch Project.  MSB teamed with Dr. Zachary Loughman of West 
Liberty University in the Fall of 2017 and sampled two (2) streams, Tug Fork and Indian Creek, 
for a total of 21 sampling sites.  A total of four (4) species were captured during the survey.  
Most importantly federally threatened Cambarus callainus, which was captured at four (4) of 
the 11 sampling sites in Tug Fork.  No federally listed species were captured in Indian Creek.  

 
Please contact MSB with any questions. 
Mountain State Biosurveys, LLC 
9981 Gwinn Rd. 
Glenwood, WV 25520 
(304)544-5404 
kjohnson@mtnstatebio.net 
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Indian Creek Data 
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Sample Site Pictures 



Tug Fork Pictures 



 
Tug Fork Site 1 
 

 
Tug Fork Site 2 
 



 
Tug Fork Site 3 
 

 
Tug Fork Site 4 
 



 
Tug Fork Site 5 
 
 

 
Tug Fork Site 6 
 



 
Tug Fork Site 7 
 

 
Tug Fork Site 8 
 



 
Tug Fork Site 9 
 
 

 
Tug Fork Site 10 
 



 
Tug Fork Site 11 
 



Indian Creek Pictures 



 
Indian Creek Site 1 
 

 
Indian Creek Site 2 
 



 
Indian Creek Site 3 
 

 
Indian Creek Site 4 
 



 
Indian Creek Site 5 
 

 
Indian Creek Site 6 
 



 
Indian Creek Site 7 
 

 
Indian Creek Site 8 
 



 
Indian Creek Site 9 
 

 
Indian Creek Site 10 
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C. callainus Pictures 



 
C. callainus at site 170110-01 

 



 
C. callainus at site 171001-02 

 



 
C. callainus at site 171001-03 

 



 
C. callainus at site 171001-04 
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Scientific Collecting Permit 
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USFWS Protocol 



Big Sandy and Guyandotte River Crayfish  

Survey Protocol 
 

Project-specific survey plans shall be coordinated with and approved by the lead U.S. Fish and 

Wildlife Service (USFWS) Field Office at the address below prior to conducting any surveys 

within potential habitat for the Big Sandy crayfish (Cambarus callainus) or the Guyandotte 

River crayfish (C. veteranus).  Survey plans should be submitted at least 30 days prior to the 

proposed start of surveys.  When surveys are conducted to evaluate whether a proposed project 

may affect the species, surveys should be conducted early in project planning so that project 

modifications can be made to avoid and minimize project effects.  Surveyors must hold all 

appropriate State and Federal collection permits prior to conducting the work.  

Surveys are not permitted from July 20 through September 10 due to egg extrusion and rearing 

of juveniles by females. Surveys must be conducted when water conditions/temperatures are 

conducive to detecting C. callainus/C. veteranus.  Water temperature must be above 50° F/ 10° 

C and surveys cannot be completed for 72 hours after a precipitation greater than 0.5in/1.3cm to 

ensure clear water and that suitable sampling conditions are present.  

Surveys should be conducted throughout the entire reach of stream that may be affected by a 

potential project; total upstream and downstream distance to be sampled from the point of direct 

impact will be determined for each project by the USFWS.  Once the survey area has been 

delineated, the area should be divided into sampling reaches and each reach sampled following 

the approved protocol.  

Each sampling reach should be approximately 125 meters (m) in length and include at least one 

riffle, run, or both riffle and run habitats. Crayfish sampling shall be performed using an 8’x4’ 

seine, with double leads and double floats, and 1/8” netting. Sampling shall be performed by 

hauling a seine at a minimum of 10 locations within the 125m stream reach. Seine hauls will be 

completed by overturning every slab boulder (rocks approximately 1m wide x 1m long; 5cm 

high) present per 2m linear upstream/downstream distance in riffles and runs. One to two slab 

boulders can be sampled per seine haul. 



Seine hauls should be completed with at minimum a two-person team using the seine. One crew 

member will hold both handles/brails, with the seine spread approximately 2m in width. Handles 

should be held at a 40°-50° angle from the stream surface. The other crew members should 

ensure that the seines lead line is making contact with the stream substrate and that the lead line 

is not resting on substrate items that are planned to be sampled in the ensuing haul. Once these 

conditions are met, surveyors charged with flipping substrate items should do so quickly and 

assertively. When each substrate item is overturned, the surveyor should kick in the direction of 

the seine over the area of stream substrate uncovered by moving rocks being sampled.  

Slab boulders should always be given sampling priority given C. callainus/C. veteranus’ 

association with them. If a sampling reach does not contain sufficient slab boulders, the 

following substrate features should be given sampling priority in the following order of 

importance: boulders, large cobble, course woody debris, and artificial cover. All substrate items 

should be placed back in their original position immediately following the seine hauls in which 

they were dislodged from the substrate. 

At the end of each haul, surveyors must ensure that the lead line is removed from the water prior 

to the float line so all captured organisms remain in the net bellows and are not dumped back into 

the stream following sampling. At this time, crayfishes should be removed from the net and 

placed into trolling buckets. All substrate items should be placed back in their original position 

immediately following the seine hauls in which they were dislodged from the substrate. 

All crayfishes collected shall be housed temporarily in trolling bait buckets that do not leave the 

stream proper until processing begins. No more than five adult C. callainus/C. veteranus are to 

be housed in one bucket at one time; multiple buckets are suggested. Buckets are to be anchored 

in the stream or attached to collectors during active sampling. 

Data must be recorded on the standardized datasheets provided with your collecting permit.  A 

minimum of ten seine hauls per sampling reach is required; the total number of seine hauls 

employed at a reach shall be recorded as well as the total number of crayfish collected of each 

species per seine haul. Electric fishing gear should never be used at potential C. callainus and C. 

veteranus sites. Electric fishing gear is not considered efficient gear for the collection of stream 

crayfishes.  



When sampling is completed, collectors are required to identify all captured crayfish to species, 

sex all captured crayfish (Form I, Form II, Female, Female Glair, Female-Ovig, Female-

Attached Juveniles), and record total carapace length (TCL) in millimeters for each C. 

callainus/C. veteranus encountered using calipers. Data shall be recorded on the standardized 

WVDNR Crayfish Morphometric Datasheet. A photographic voucher is required for all C. 

callainus/C. veteranus captured prior to release; representatives of other crayfish species should 

also be photographed.  Every effort should be undertaken to ensure animals are outside of water 

for the briefest period of time possible (5 minute maximum, but a shorter period is preferred). 

Following data collection, animals are to be returned to the stream bottom upstream of their 

home rocks and guided back to their rock or other substrate debris. 

Collection of water quality and physical habitat metrics are required at each collection locale. At 

each sampling site, pH, temperature, percent dissolved oxygen, turbidity, and conductivity are to 

be measured. In addition to water quality, physical habitat will be evaluated through completion 

of a Qualitative Habitat Evaluation Index (QHEI; OEPA 2006).   

If any C. callainus or C. veteranus are captured, the appropriate State wildlife agency in which 

the surveys were conducted and the appropriate USFWS Field Office(s) shall be notified within 

48 hours of collection via a reporting spreadsheet developed by the WVDNR.  Written reports of 

all survey efforts shall be provided to the appropriate State wildlife agency in which the surveys 

were conducted and the appropriate USFWS Field Office(s) and shall include, at a minimum, 

information on the survey dates and water conditions, who conducted the survey, the methods 

used, survey results including results per seine haul, photographs of C. callainus or C. veteranus 

specimens and of the survey area, and all water quality and QHEI data gathered.   

 

  



Agency Contact Information: 

 

States: 

Kentucky Department of Fish and Wildlife Resources 
#1 Sportsman’s Lane, Frankfort, KY 40601 

(502) 564-7109 
 

Virginia Department of Game and Inland Fisheries 
7870 Villa Park Drive, Suite 400, Henrico, VA 23228 

(804) 367-1000 
 

West Virginia Division of Natural Resources 
PO Box 67, Elkins, WV 26241 

(304) 637-0245 
 
 

U.S. Fish and Wildlife Service: 
 

Kentucky Ecological Services Field Office 
330 West Broadway, Suite 265, Frankfort, KY 40601 

(502) 695-0468 
 

Virginia Ecological Services Field Office 
6669 Short Lane, Gloucester, VA 23061 

(804) 693-6694 
 

West Virginia Ecological Services Field Office* 
694 Beverly Pike, Elkins WV 26241 

(304) 636-6586 
 

*denotes lead recovery office 
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