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A Petition to Reclassify the Status of the Panama
City Crayfish [Procambarus (Leconticambarus) econfinae Hobbs,

1942] from a Species of
Special Concern (68A-27.00S F .A.C.)

to an Unlisted Species.

Submitted to: The Florida Fish and Wildlife Conservation Commission

Submitted by: Frasier O. Bingham, Ph.D.
1892 Witchtree Acres

Tallahassee, Florida 32312

Date: October 16, 2003

Signature: -{:;~~~~~f~:~~!~~'~f~~~~::::' ) !!lJ

Copies of this petition will be sent to each of the current FFWCC Commissioners, to each
supporting governmental and private entity, and will, as well, act as Bingham's Final
Report to the City of Panama City, Florida.
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THE PETITION

I request that the Florida Fish and Wildlife Conservation Commission (FFWCC) change the
status of the Panama City Crayfish Procambarus econfinae from a listed Species of Special
Concern (68A-27.005 F .A.C.) to an unlisted species. It is hoped that this petition will help
dissuade the FFWCC from doing a great injustice to the citizens and the economy of Bay
County, Florida.

The following data, discussion, and admittedly some speculation should convince even a
casual observer that the future development of the Panama City area is a positive and not a
negative thing for ~ econfinge.

The following data and information is acknowledged but is not seen as being contrary to the
expressed purpose of this PETITION:

1. The species may be restricted to a small part of Bay County, Florida.

2. The recently discovered locations where the species has been found number only
something over 37 including the seven Bingham discoveries still to be authenticated.

3 Each population location thus far discovered is quite small being only an acre or two at
the most.

4. Certain soil types were probably preferred by this species when those soils were
undisturbed by man's activities. Today, all of the known locations of this species are areas
where surface and subsurface disturbances have left soil conditions that differ from the
original named and classified soils. For instance, an area that has been cleared of trees,
destumpted, plowed, drained, and ditched will not exhibit the same soil profile as the
original soil type.

5. The species has a fragmented distribution as will any plant or animal species that has
been displaced from its original forest habitat due to man's policy concerning hot forest
fires.
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The following data and information is offered in support of this requested action:

1. There are certain "natural" parts of nature that man in his modem community cannot
allow to run free. The American Bison was one of these, and hot forest fire is another.
No one will propose that we again let fires bum from river to river. Perhaps hundreds
even thousands of species have depended on the periodic destruction of the forest
overstory by fire. Many of those species are now only found in man maintained
clearings. I believe that ~ econfinae is one of those.

2. It is noteworthy that ~ econfinae has apparently never actually been found in the
flatwoods. It has been found in cleared areas and ditches that mayor may not have
been flatwoods before being developed by man. I could not find them in the flatwoods
and do not believe that due to the absence of fIre that they can thrive there.

3. Man could decide to reintroduce hot forest fires that bum and kill the vegetative
overstory in his effort to help this species. His next best choice for this species is to
promote the clearing of forests and the open ditching of roadsides. Naturally that
should be an effort balanced with the needs of the many species that require a thick
forest overstory.

4. As the flatwoods in the Panama City area are cleared and developed, new locations are
made available for this species to live. So far as the species is concerned, man is now
inadvertently making up for his decision against the burning of forests, with his decision
to clear and maintain some areas and install and maintain an extensive stormwater
control ditching system.

5. We can expect that as the Panama City area is developed, we will find this species in
more and more places. This is of course only if we look for it. Each time bonafide
scientists have looked for it, they have come up with new locations. This trend cannot
be used to suggest that the species is on the way out. Since 1999, Dr. and Mrs.
Keppner have found and disclosed some 30 current habitation sites. They have not
disclosed the locations of the sites that they have found on private properties since
March of 2002. The numbers and locations of those sites may be privileged information.
I have seen the species in thirteen locations of which some seven are new and have not
yet been authenticated.

6. It is apparent that the continued development of the Panama City area is in the best
interest of ~ econfinae if cleared areas and roadside ditches and swales are maintained
in the future using the time-honored and proven maintenance schedules and equipment
used in the past. This includes grading and mowing and does not include the use of
herbicides.

7. A management plan for ~ econfinae is not needed because the species appears to be
doing well. If any hard data to the contrary appears, this assessment could change.
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8. There is no evidence that any of man's activities other than the control of hot forest fires
.have contributed to the species exodus from the flatwoods. To pontificate on the

negative effects of silviculture and residential and commercial development is nothing
more than pure speculation and goes directly against the facts. ~ econfinae is not

found in flatwoods and is found in developments.

9. ~ econfinae was placed on the Species of Special Concern List with little or no
knowledge as to how it was flourishing or disappearing at man's hand. I believe that it
was listed with the thought in mind that if good, hard data was someday developed and
indicated a deteriorating situation, that the species would be given needed State
protection. That data has not been developed. In fact, all of the good, hard data now
available on this species indicates that, if anything, it is doing better.

10. The recent take permit issued by the FFWCC for an underground sewer main
construction job in Panama City is only the first of a torrent of controversial and difficult
situations that will involve the FFWCC if they allow the presence of ~ ~confinae, who
likes people and their development, to complicate, hold-up, and make more expensive
every project in Panama City that involves areas that hold water from time to time.

11. The holding up for praise, and the glorifying of, a crayfish that lives in and loves
roadside ditches is now and would continue to be an unwanted, unneeded, and
unpopular governmental decision.

12. I have attached here as parts of my petition, a number of items that are noteworthy and
should be considered in your deliberations to delist the crayfish ~ econfinae.
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ATTACHMENTS

1. Flooding Induced by Deforestation

Dr. Andre Clewell and others have noted that deforestation by logging could result in
high water tables and the formation of savannah communities. Such communities might
be excellent habitat for ~ econfinae.

2. Why the Listing of Procambarus econfinae is so Problematic.

3. Florida Crayfish Lists

4. On the FFWCC Policies For the Taking of State Listed Species

5. Results of Bingham's Crayfish collecting trips in Bay County, Florida

6. Spin City Notes

7. A Summary of the Endangered Species Program in Florida. October 1,1976, by F.O.
Bingham, Ph.D.

8. The Panama City Crayfish Take Permit -Permit No. WX 03132 issued 16 April 2003

9. Procambarus econfinae and the u.S. Fish and Wildlife Service

10. About the Petitioner -About the FFWCC

11. The Assigned FFWCC Review Panel

12. Crayfish Letters and Documents

13. Persons Involved in the Panama City Crayfish Project

14. References Used in the Development of this Petition

15. The Crux of the Matter
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ATTACHMENT 1.

FLOODING INDUCED BY DEFORESTATION

I have attached here an interesting finding concerning areas that when forested, did not

contain standing waters but when cleared, did so. The subject cleared and maintained

powerline rights-of-way in Panama City might well be periodically holding a few inches of

standing water only because of man's previous deforestation efforts there. If that is the

case, the powerline rights-of-way would not have contained suitable habitat for

Procambarus econfinae before man's intervention there.

As for roadside swales and ditches and cleared areas, I have only found Procambarus

econfinae in a very select set of circumstances, these being:

1. There is no primary or secondary forest canopy.

2. There is no noticeable wet weather or dry weather water flow.

3. There is a wide variety of short herbaceous wetland plants.

4. There is a site maintenance program in effect.

5. The area holds water for extended periods in wet seasons but is dry during dry

seasons.
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AN ECOLOGICAL rERSPECTIVE

Andre F. Clewell

Associate Professor of Biological Science,
Florida State University, and Botanist,
Tall Timbers Research Station.
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that low levels of phosphorus restricted growth.

Applications of phosphorus on an unditched site with
minimal site preparation raised the site index from 28
to 68 feet.

Harper (1922) described a hillside bog in Alabama which
was florfstically similar to the one belovl Bloxham and also
one described from southern fl"iississippi by Pessin & Smith

(1938). The bog beloy, Bloxham lies dov;~hill from high

pineland (I), pine-palmetto flatwoods (2a), and a zone
of titi svlamp (5b). The sa.vannah occupies an area v,here

the head of ground-vlat~r is forced to the surface while

running do\vnhill to the bay swamp (6) at the bottom. At
times of high vlater the surface is quicksand, with only
the interlacing roots of wiregrass preventing one from
sinking. When one walks 'on the site, depressing the mat
of vriregrass, ~!atel~ gushes from crayfish chimneys as if

from a garden hose.
The question has been raised whe-ther .or not south-

eastern savannahs are successions.l, permanent, or art-ifac-

tual communities. Penfound (1952) suggested that savannahs
could be created by excessive fire or logging. Vlells &

'Shunk(1928) in a classic study on a savannah in North-
~... Carolina noted that nearly all savannah vegetation grew
IIII~III" on humrnocks which they believed to be the soil arou~d

former root systems in a shrub-bog OI~ blackgum and swamp

...cyrilla. With a drop in vlater table in post-Pleistocene

times, the savannah replaced the shrub-bog, owing at
...least in part to an increase in the incidehce of fire

associated with a less hydric habitat.
...Pessin & Smith (1938) noted that logging of longleaf

, pines resulted in a higher vrater table in successive years

III and in the subsequent invasion of pitcher-plants and other
J !

.
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savannah species which had been absent previously.
.,

They suggested that removing the trees reduced the

evapotranspira-tion sufficiently to raise the water

table, or rather to prevent its being lowered. Wahlen-.

berh (1946) expressed the' saDie opinion on savannah

formation.

Quintus A. Kyle (personal communication) added

substance to tha-t; theory. He sa'id that the present

savannahs V/est of Bradv/ell Bay Vlere formerly 10V1, viet

longleaf pine flatv/oods, that v.'ere perhaps not as densely

stocked as pine-palmetto flatvloods usually are. These

-pines v/ere cut in abou.t 1915, arId thereafter the vlater

table rose, and savannah vegetation became evident.

It seems likely that the acreage of savannahs has increased

since the initial logging in the ANF. If so, much of the

Pleea phase may have once been low flatwoods (2a), which

is now being converted to savannah beaav.se of a. rise in

the vlater table. The pine-titi phase vlould then repre-

sent ad_ditional areas being converted to savannahs, but

lack of fire has allowed the irivasion of brush.

Of course the reduction in evapotranspiration is not

necessarily the only mechanism for raising vlater tables and

thereby creating savannahs. The new hypothesis was advanced

in chapter 4, suggesting that slumping of the surface

could be creating wet dep~essions as organic acids dis-

solve calcareous deposits in v.nderlying r~iocene clastics.

The Verbesina savannahs lack pine stumps, but adjacent

longleaf pine flats (13) still retain stumps remaining from

the original timber harvest. This observation suggests

that the Verbesina phase is a permanent, edaphic vegetation

type, and was not created via recent reductions in evapo-

transpiration. The heavy soils likely retain water much

more effectively than sands. Evidence for this
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a somewhat loamy savannah of the Pleea phase near Ft.

Gadsden (T6-R7-sw29), where the savannah is actually a

foot or so higher in elevation than the adjoining,

.sandier and drier pine-palmet.!;o flat\Aloods {2a).

Changes in savannahs resulting from disturbance
were indica.ted by Pullen & Plummer (1961). They resurveyed

a savannah \'lhich had been studied in 1906 by R. r.1. Harper,

and whj.ch had been drained and intensively grazed since

then. They counted 98 species not listed by Harper that
v/ere introduced because of disturba.nce. f\lany of these v:ere

weedy species. They also said that about 50 species had
been eliminated, including spectacular species of pitcher-

pla'flts, sundevl, gerardia, aster, core opsis, colic-root,

meado~:-beauty, cone-flower, _Sabba.t i~, and B~lduin~.
Eleuterius & Jones (1969) described a savannah from

southern r~ississippi. The species composition resembled

tha~ in the savannahs of the ANF, but.they included a number
of species which are more typical of longleaf pine flats

(13). They empha.sized that v/ithout fire the sedges and

woody species vv'ere favored. Some soil nutrient data Vlere

included.

Vfells & Shunk (1928) noted the complete lack of

..~.. legumes in a savannah in North Carolina. Legumes are rare
I~II~ .or absent in savannahs of the ANF, although many species

...are represent~d, some ~b~ndant~y,.~ :djacent.pinelands.
I~II~ Perhaps the n~trogen-f~xlng bacterla 1n legum1nous roots

...~. cannot survive the long hydroperiods of savannah soils.

~ B. "I. Vfells (personal communication,. 1970, on a memorable! ~ foray to the savannahs ~lest of Wilma) noted the large

number of species vlith leaves appressed against their stems,

which he interpreted as a mechanism to prevent transpiratj.Oll.

Plan-ts of savannahs may be physiological xerophytes, even

though they grovi in wet soils, because high acidity prevents
the rapid absorption of. vlater.
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ATTACHMENT 2.

WHY THE LISTING OF PROCAMBARUS ECONFINAE IS
SO PROBLEMATIC

In my estimation, a number of factors make the Crayfish PrQcambarus econfinae a poor

choice of an animal type and an ever poorer choice of a species for the FFWCC to hang its

hat on.

The reasons that this animal and the species is a poor choice to go to war over are many.

1. The State does not yet know where this crayfish lives as for its environmental

habitat or range, and does not have any idea of the size of its population.

2. Named Crayfish species in Florida number approximately 55 with at least 10 of

these species living in Bay County.

3. Many of the species of Crayfish living in Bay County cannot be identified as to

species without the use of a microscope and published keys that can only be used

by trained scientists. Even with the above equipment, many younger specimens,

adult females, and some adult males are practically impossible to identify.

4. This Crayfish is known to appreciate the finer things in life such as cleared,

trenched, and mowed areas that flood for several weeks each wet season and then

completely dry up. Procambarus econfinae is the city crustacean version of the

city mouse and the country mouse.

5. The areas where Procambarus econfinae is found were very probably not suitable

for its habitation before such areas were modified by man.
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6. Some 20 or more Florida Crayfish species have only been found in one or two

counties. If several of these species became listed and are found to appreciate

man's activities as much as Procambarus econfinae, the future development of

Florida could be severely hampered.

7. Not only the City of Panama City, but the Florida Department of Transportation,

the Bay County Public Works Department, the Bayline Railroad, the Port of

Panama City, and the Gulf Power Company have concems over the handling of

this species. In each case, they feel that they and the taxpaying public could be

held hostage to an animal that may well not be suffering by man's hand in his

developing and maintaining of ditching and cleared areas.

8. The history leading up to the recent City of Panama City Taking Permit is

troubling and does not show an expected or acceptable level of respect and

cooperation between govemmental entities.

9. The listing of Procambarus econfin~e and the approval of a Management Plan

would place the FFWCC, in effect, in the position of having, on its books the most

stringent wetlands rule in the State and perhaps in the Nation. I have noted this

to FFWCC personnel and feel that they do not see the connection.

Crayfish live in wet areas (wetlands). There are many species but they are almost

impossible to tell apart. They all seem the same when they are underground and each

species mayor may not have burrows topped by a "crayfish chimney" .

If a company or person sees crayfish chimneys on his property, he may have the protected

species and may be required to bring in the experts to examine his land and his crayfish.

This service would no doubt cost something. If somehow he can prove that he doesn't have
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the protected species, he is in good shape. If he does have it, or there is a question as to

whether or not he has it, he will have to negotiate with the U.S. Fish and Wildlife Service

(FWS) on how he will be able to use his land.

The FFWCC has suggested that because crayfish species are so difficult to tell apart, it may

be necessary in certain areas to regard any sign of crayfish as a need to require the use of

certain FFWCC regulations.
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ATTACHMENT 3.

FLORIDA CRAYFISH LISTS

These three attached Florida Crayfish Lists were compiled from a number of sources, but
primarily from:

Hobbs, H.H. ,Jr. The Crayfishes of Florida. Univ. Florida Publication Biological
Science Series 3(2) 180 pp + illustrations, 1942.

Hobbs, H.H.,Jr and H.H. Hobbs III, An Illustrated Key to the
Crayfish of Florida (Based on First Form MarIes), Florida Scientist
54(1), 1991.,

Franz, R., and S.E. Franz, A Review of the Florida Crayfish Fauna
With Comments on Nomenclature, Distribution, and Conservation,
Florida Scientist 53(4), 1990.

Species and locations discovered after 1990 and nomenclature changes made after
that date may not be included.

While all of the information given here has already been presented, it has not been available
in a form that makes evident the considerable number of crayfish species in Florida and the
large part of those that are found in relatively small areas.

Surely there should be some factual data available that clearly indicates that a species is,
in actualitY, under duress before a State Agency orders local governments, private
landowners, businesses, or individuals to suffer financial losses.

The fact that there is no evidence that the species is under duress is very evident when
reading the FFWCC's own recent documents. The incredible spin seen in these documents
would have a good chance of convincing any casual reader and even some well informed
readers that the crayfish Procambarus econfinae is now or will soon be in trouble due to
man's actions.
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All of the data that is now available on the species indicates the very opposite. The species
is consistently assumed to be a pine flatwoods species, but to my knowledge has never
been found in any environment other than in or next to areas which flood periodically and
are maintained by man in a cleared state. These suitable areas are usually maintained
through mowing and include roadside swales and ditches, powerline rights-of-way, and
cleared fields. Also, possibly farmlands that are so contoured as to hold several inches of
rainwater from several weeks to several months each year could be suitable for habitation.

All of my efforts to find Procambarus econfinae in flooded pine flatwoods were fruitless
except during one instance when I was working in some woods directly across a road from,
and connected by culvert to, a flooded open field.

Mankind may have been helping this species with his maintaining of clearings for several
hundred years. No doubt fire was the agency that provided the clearing service in prior
years.

Some 13 crayfish species are each found in only one county. Seven more species are each
found in only two counties.

A grandisement effort on each restricted range species such as that put forward on
Procam barus econfinae would be capable of derailing Florida's Strategic Plan for Economic
Development.

Those species like Procambarus ecQnfinae that have thrived in man's constructed and
maintained stormwater drainage infrastructure and, at the same time, are through some
unfortunate circumstances protected by the FFWCC from disturbance by the agencies
charged with maintaining that drainage infrastructure, are perfectly positioned to cause
govemmental inefficiency and distrust between State Agencies.
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Number of Florida Crayfish Species and Subspecies by County:

Some Counties May Have a Higher Number of Species Than Noted Here

Escambia 12 Pasco 2
Bay 10 Pinellas 2
Jackson 10 De Soto 2
Santa Rosa 10 Polk 2
Liberty 10 Sumter 2
Alachua 9 Volusia 2
Gulf 9 Brevard 1
Holmes 9 Broward 1
Oklaoosa 8 Charlotte 1
Leon 7 Collier 1
Calhoun 6 Dade 1
Columbia 6 Dixie 1
Gadsden 6 Glades 1
Nassau 6 Hardee 1
Washington 6 Highlands 1
Wakulla 6 Lee 1
Citrus 5 Manatee 1
Clay 5 Martin 1
Levy 5 Monroe 1
Union 5 Okeechobee 1
Walton 7 Osceola 1
Duval 4 Sarasota 1
Flagler 4 St. Lucie 1
Franklin 4
Hamilton 4
Jefferson 4
Marion 4
Putnam 4
Seminole 4
Baker 3
Gilchrist 3
Hernando 3
Hillsborough 3
Lake 3
Madison 3
St. Johns 3
Suwannee 3
Taylor 3
Bradford 2
Hendry 2
Indian River 2
Lafayette 2
Orange 2
Palm Beach 2
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Rare Crayfish Species and Subspecies
---Number of Florida Counties in Geographic Range ---

Name of Species Number of Counties Page 1 of 2

Procambarus escambiensis 1
Procambarus econfmae 1
Procambarus latipleurum 1
Procambarus apalachicolae
Procambarus rathbunae 2
Procambarus shermani 1
Procambarus ~
Procambarus hubbelli
Procambarus alleni
Procambarus geodytes
Procambarus pygmaeus
Procambarus rogersi rogersi 1
Procambarus rogersi ochlocknensis 2
Procambarus rogersi campestris 2
Procambarus Rogersi lntergrades
Procambarus acherontis 1
Procambarus bivittatus 2
Procambarus okaloosae
Procambarus paenins~anus
Procambarus evermanni
Procambarus fallax
Procambarus leonensis
Procambarus pycnogonopodus
Procambarus spiculifer
Procambarus versutus
Procambarus E~ 2
Procambarus youngi
Procambarus lucifugus lucifugus
Procamb~s lucifugus ala£hua 1

Procambaruspallidus
Procambarus seminolae
Procambarus pubischelae pubischelae
Procambarus erYilirops 1
Procambarus franzi 1
Procambarus orcinus 2
Procambarus milleri 1
Procambarus horsti
Procambarus leitheuseri
Procambarus rogersi expletus 1
Procambarus suttkusi 2
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Rare Crayfish Species and Subspecies
---Number of Florida Counties in Geographic Range ---

Name of Species Number of Counties Page 2 of 2
Procambarus delicatus
Procambarus talpoides
Procambarus clarkii
Procambarus acutus acutus
Trogiocambarus maclanei
Cambarellus ~ 1
Cambarellus schmitti
Cambarus latimanus
Cambarusfloridanus
Cambarus ctyptodytes
Cambarus diogenes diogenes
Cambaruspyronotus 1
Faxonella clypeata
Cambarusstriatus

Fallicambarus~
Fallicambarus fodiens
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Crayfish Species and Subspecies found in Bay County, Florida

Procambarus apalachicolae

Procambarus econfmae

Procambarus rogersi intergrades

Procambarus rogersi rogersi

Procambarus paeninsulanus

Procambarus pycnogonopodus

Procambarus versutus

Procambarus spiculifer

Procambarus pygmaeus

C~barus diogenes diogenes

'\
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ATTACHMENT 4.

ON THE FFWCC POLICIES
FOR THE TAKING OF STATE LISTED SPECIES

After studying the attached Scientific Collecting/Research Educational Pennit Issuance

Policies of the Division of Wildlife of the FFWCC, I must question whether or not there is

any objective difference between the three species list.

The most elite list "Endangered Species" does not allow the killing of a species but does

allow a long list of activities that would clearly disturb and harass them. This may be

much more important to a species than the killing of a few specimens.

The middle list "Threatened Species" does allow the killing of a species in connection with

conservation or scientific purposes. This could be anything.

The third list "Species of Special Concern" does not, in reality, differ from the middle list.

Each allows the killing of listed species after a completely subjective test is passed. Who

could or would say that there is any real difference in these two following tests:

1. A proposed activity will demonstrably not have a negative impact...

2. A proposed activity can be reasonably concluded to not be detrimental...

Because the only real or objective difference in the three lists is the live capture provision of

the "Endangered List", I believe that only two lists are needed and that having three State

protected lists instead of two is an unneeded and expensive complication.
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I w~uld wager that a high percentage of the total funds available for protecting no~

wildlife (other than the manatee) is spent on beaurocratic activities concerning species

listing and listing changes.

Due to there being no apparent real differences between the middle list and the third list, I

suggest that they be combined with the resultant list requiring some real factual data

indicating that the species is, in fact, quite rare and that, in fact, is experiencing a loss of

range and/ or population.

The FFWCC does not now have such data on Procambarus econfinae, and has acted on

pure hearsay as to the animal's natural habitat and its presumed inevitable demise at the

hand of man.

It is of great importance that we know where this animal lives. One scientist surmised that

the animal usually lived in the flatwoods. He had, in 1938, not found them there and

instead had found them in manicured and maintained roadside ditches. Since then, a

number of biologists have quoted his guess at where they lived and, as well, only found the

species in roadside ditches and various other areas cleared and maintained by man.
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ATTACHMENT 5

Results of

Bingham's Crayfish Collecting Trips in

Bay County, Florida

Friday, September 12, 2003

Survey Sites Results

1. Pond near Bay Dunes Golf Club Maintenance Building. No crayfish

2. Pond near entrance of Bay Dunes Golf Club. No crayfish

3. Lake behind Bay Dunes Golf Club. Caught several specimens

of a larger crayfish species. Sample # 1. No Procambarus econfinae

4. Highway roadside ditch near entrance to Bay Dunes Golf Club No crayfish

5. Whitney and Everest Streets No crayfish

6. John Pitts Road at Olympia No crayfish

7. John Pitts near Sunwood. Sample # 2. Several specimens of a

larger crayfish species. No Pro£gillbarus econfinae
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8. Nadine Road near Sunwood. Sample #3. Two species of crayfish

including Procambarus econfinae. One Fonn I male of Procambarus Procambarus econfinae

econfinae kept for species verification.

9. Nadine Road -roadside ditch. Sample #4. One crayfish species. No Procambarus econfinae

10. Flooded flatwoods off of Nadine Road. About one hour spent searching

for crayfish in several flooded flatwood areas. No crayfish caught or No Crayfish

signs of crayfish seen.

11. Star Avenue at Nadine Road. Sample # 5. Two species of crayfish Procambarus econfinae

including Procambarus econfinae. One Fonn II male of Procambarus

econfinae kept for species verification.

12. Star Avenue at subject powerline crossing. Sample #6. East side of highway.

One Fonn I male of Procambarus econfinae kept for species verification. Procambarus econfinae

13. Walked east from Star Avenue along subject powerline clearing and past a

crossing powerline easement. Sample # 7 crayfish No Procambarus econfinae

14. Idaho Street at Fox Avenue -roadside ditch. Sample #8 crayfish No Procambarus econfinae

15. Cleared powerline right-of-way crossing of Fox Avenue. Sample #9.

One Fonn I male of Procambarus econfinae kept for species verification. Procambarus e£onfinae

16. Further down the cleared powerline right-of-way noted in No. 15 above.

Sample # 10. One Fonn I male of Procambaru§ econfinae kept for species Procambarus econfinae

verification.
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17. Subject cleared powerline right-of-way crossing of Star Avenue -west of

highway. Sample # 11. Two species of crayfish including Procambarus Procambarus econfinae

econfinae. One Form II male kept for species verification.

Saturday, September 13, 2003

18. Site in front of the Bay County Jail Annex on Nehi Road. Sample # 12. Procambarus econfinae

Two species of crayfish including Procambarus econfinae. One

Form I male kept for species verification. By far this is the best site surveyed.

19. Flooded flatwoods across the paved entrance road to the Bay County

Jail Annex. This area is connected to the previous site by a culvert Procambarus econfinae

under the entrance road. All of the Procambarus econfinae specimens

seen were within 20 feet of the entrance road. Sample # 13. One Form I

male of Procambarus econfi.nae kept for species verification.

20. Ditch crossing of Nehi Road south of Bay County Jail Annex. Sample # 14.

Two species of crayfish including Procambarus econfinae. One Form I male

of Procambarus econfinae kept for species verification. Procambarus econfinae

21. Henderson Road at Hoofprint Road. Sample # 15. One female crayfish

with young captured and released. No Procambarus econfinae

22. Star Avenue some .3 miles north of subject powerline crossing.

Sample # 16. Crayfish captured and released. No Procambarus econfinae
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23. Short drainage ditch between Nehi Road and Star Avenue.

Sample # 17. One Fonn I male Procambarus econfina~ kept

for species verification. Procambarus econfmae
---;

24. Subject powerline crossing at Nehi Road, west of road. Sample # 18

One Fonn I male Procambarus econfinae kept for verification. Procambarus econfinae

25. Private road off of Nehi Road. Sample # 19. Two crayfish species. No Procambarus econfinae

26. Dirt road road-side ditch north of powerline right-of-way crossing

Fox Avenue. Sample #20. Crayfish captured. No Procambarus econfinae

27. Comer of Pittsburg and Bertha Sts. Sample # 21. Crayfish captured. No Procambarus econfinae

28. Tyndall Parkway at subject powerline right-of-way crossing. Area dry. No crayfish captured

29. Small stream crossing on Game Farm Road. No crayfish captured

30. Holding pond on Alva Thomas Road. No crayfish captured

31. Stream crossing on Alva Thomas Road. No crayfish captured

32. Road side ditch in front of home on College Station Road. Sample #22

One Fonn I male of Procambarus econfmae kept for verification. Procambarus econfinae

33. Farm at south end of College Station Road. No crayfish captured
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34. Ditch crossing at north end of Nehi Road. Crayfish captured. No

sample made. No Procambarus econfinae

= --,-=-

35. Stream crossing of Nehi Road. No crayfish captured

36. Subject powerline right-of-way crossing of Star Avenue (East). No crayfish captured

37. Subject powerline right-of-way crossing of Star Avenue (West). No crayfish captured

Notes: Sites 12 and 36 are the same location under differing conditions

Sites 17 and 37 are the same location under differing conditions

(
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