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FIX-IT-LOOP REVISION

200102700 – WESTERN POND TURTLE RECOVERY

COLUMBIA RIVER GORGE – WASHINGTON

Sponsor – Washington Department of Fish and Wildlife

Submitted by David P. Anderson

1) PROJECT HISTORY 

The following table identifies by facility, year and where “head started” western pond turtles were released.  ISRP requested sex of the released turtles, but his information is unknown at the release age.  Sex is determined by capture when turtles are mature.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	REARING FACILITY
	WPZ*
	WPZ
	WPZ
	WPZ
	OZ*
	OZ
	OZ
	0Z
	

	RELEASE LOCATION
	KPONDS
	KLAKE
	BERGEN
	PIERCE
	KPONDS
	KLAKE
	BERGEN
	PIERCE
	TOTAL

	
	
	
	
	
	
	
	
	
	

	YEAR                  1991
	14
	3
	
	
	
	
	
	
	17

	1992
	9
	
	
	
	
	
	
	
	9

	1995
	10
	4
	
	
	
	
	
	
	14

	1996
	12
	
	
	
	
	
	
	
	12

	1997
	46
	
	21
	
	
	
	
	
	67

	1998
	26
	15
	39
	
	
	
	
	
	80

	1999
	46
	16
	41
	
	
	
	
	
	103

	2000
	12
	6
	15
	40
	
	
	
	
	73

	2001
	5
	15
	17
	19
	
	4
	1
	19
	80

	2002
	19
	19
	5
	30
	5
	10
	2
	29
	119

	2003
	7
	3
	5
	15
	
	
	
	35
	65

	2004
	17
	6
	9
	34
	17
	13
	12
	28
	136

	2005
	9
	12
	
	5
	2
	10
	39
	
	77

	
	
	
	
	
	
	
	
	
	

	
	232
	99
	152
	143
	24
	37
	54
	111
	852

	
	
	
	
	
	
	
	
	
	

	* WPZ = Woodland Park Zoo
	
	
	
	
	
	
	
	
	

	* OZ = Oregon Zoo
	
	
	
	
	
	
	
	
	


Progress of Habitat Acquisitions:

Since 1991 the Washington Department of Fish and Wildlife (WDFW) has been involved in securing western pond turtle habitat in the Columbia River Gorge.   All acquisitions by WDFW have been targeted in Klickitat County.  The following is a list of acquisitions completed by WDFW totaling 230 acres.

Site

Closing Date

Acreage

Clark 1 
01/14/92

114

Clark 2
09/12/94

    5

Clark 3
12/05/05

  32

Hamm 1
06/18/93

  40

Hamm 2
10/15/93

  10

Rouse

08/22/95

    4

Gunter
09/11/02

  15

Steinhour
12/05/05

  10 

Habitat Enhancement Progress:

Year

Location 
Acres Treated
Activity

2002

Bergen Rd

7

mowing & removal of Scots broom

2003

Bergen Rd

7

mowing & removal of Scots broom

2004

Bergen Rd
           10

mowing 

2004

Sondino

5

mowing


2005

Bergen 

5

mowing

2005

Bergen
          .25

pond development

2006

Bergen
           10

mowing & removal of Scots broom

2006

Bergen
           10

tree thinning around ponds

In addition, the US Forest Service (USFS) has completed acquisitions of approximately 200 acres of western pond turtle habitat in Skamania County.  The WDFW and USFS currently have a Memo of Understanding for the management of this habitat.

MEMORANDUM OF UNDERSTANDING 

BETWEEN

THE WASHINGTON STATE DEPARTMENT OF FISH AND WILDLIFE 

ANDTHE 

UNITED STATES DEPARTMENT OF AGRICULTURE FOREST SERVICE

04-MU-11062200-005

This Memorandum of Understanding (MOU) is made and entered into by and between the Washington Department of Fish and Wildlife hereinafter referred to as the State, acting by and through its authorized representative; and the United States Department of Agriculture Forest Service, Columbia River Gorge National Scenic Area Office, hereinafter referred to as the FS.    This agreement is entered into by the State under the authority of Chapter 39.34 RCW.
I.  PURPOSE:
The purpose of this agreement is to provide a framework for cooperation between the Washington State Department of Fish and Wildlife and the U.S. Forest Service, Columbia River Gorge National Scenic Area (CRGNSA), to coordinate and implement the management of the western pond turtle population at the Collin’s Slide area in Skamania County.    It is of mutual interest and benefit to the FS and the State to work cooperatively for the common purpose of protecting, enhancing, and managing a western pond turtle population at Collin’s Slide area to contribute to the recovery of this state endangered species for the best interests of the people of Washington and the United States,

II. STATEMENT OF MUTUAL AGREEMENTS AND INTERESTS:

Whereas, the western pond turtle is classified as a Washington State Endangered Species, appears on the U.S. Fish and Wildlife Service western Washington Species of Concern list, and 

Whereas, the State has been conducting a statewide recovery program of captive breeding and head-starting for the western pond turtle since 1990, and  
Whereas, the Forest Service and the State are participating in a cooperative program to further the recovery of the western pond turtle by maintaining and enhancing suitable habitat, and  

Whereas, the Forest Service and the State are desirous of conserving the western pond turtle, and 

Whereas, the Forest Service manages a large portion of the habitat for the western pond turtle at the Collin’s Slide area, and 

Whereas, the Forest Service and the State recognize that information on western painted turtle population numbers and habitat use of the Collin’s Slide area will be helpful in documenting and understanding the dynamics of the establishment of a western pond turtle population on the refuge, and  
Whereas, the State was created under the laws of the State of Washington to protect, enhance, control, regulate, and manage fish and wildlife resources in Washington.

Therefore, it is mutually agreed that:

1. The signatory parties will cooperatively identify management objectives that will lead to the maintenance and enhancement of western pond turtle habitats in the Collin’s Slide area.

2. The FS and the State shall meet annually to coordinate, review, and update management objectives.

3. The maintenance and enhancement activities of the western pond turtle population at Collin’s Slide shall be coordinated to the maximum extent possible with other existing natural resource, scenic, recreation, and cultural/historical management programs.  

4. The maintenance and enhancement activities shall be consistent with applicable federal and state regulations and policies, and shall be authorized by mutual consent of the signatory parties.  Such authorization is to be based on appropriate supportive documentation such as reintroduction plans, species recovery plan, and monitoring and management plans.  

III.  THE STATE SHALL:  
1. Collaborate with the FS in developing habitat maintenance and enhancement objectives for the western pond turtles in the Collin’s Slide area.

2. Make available to the FS expertise as necessary to accomplish objectives for the benefit of western pond turtle management.

3. Provide personnel and equipment when possible to meet State recovery efforts associated with recovery efforts of the western pond turtle population at Collin’s Slide.  


4. Make available information on survival, location, habitat use, and breeding activity of western pond turtles on the Collin’s Slide area.

5. Coordinate all field-work associated with trapping, mark-recapture and population augmentation of western pond turtles at Collins Slide.  This work will be conducted based upon WDFW management objectives and budgetary constraints.  

6. Notify the FS to when personnel will be on Federal lands in the Collin’s Slide area related to activities with the western pond turtles. 

IV.  THE FS SHALL:  
1. Work cooperatively to provide and improve habitat for western pond turtles in the Collin’s Slide area.

2. Be responsible for the overall management of habitat in the Collins Slide area.   This includes noxious weed infestations and oversight of future habitat improvement projects.

3. Consider the habitat needs of the western pond turtle when planning for this area and when implementing projects in this area. 

4. Provide FS staff, volunteer assistance, and equipment, when possible, to assist WDFW in implementation of western pond and painted turtle work in the Collin’s Slide area.

5. Give WDFW the opportunity to provide comment on projects in the Collin’s Slide area. 

6. Assist WDFW, as time and resources permit, to reduce populations of non-native predators (carp, bullfrogs etc.) of western pond turtles. 

7. Provide WDFW access to the federal lands in the Collin’s Slide area to conduct work on the western pond turtle.

V.  GENERAL PROVISIONS

1. Implementation of this agreement shall be subject to and consistent with the availability of personnel and appropriated funds.

2. This document, with its references, constitutes the entire agreement between the signatory parties and supersedes any previous written or oral agreements or understandings concerning this cooperative effort. 

3. Modifications within the scope of this instrument shall be made by the issuance of a bilaterally executed modification prior to any changes being performed.

4. Either party, in writing, may terminate this instrument in whole, or in part, at any time before the date of expiration.

This instrument is executed as of the last date shown below and expires ten years from the last date shown below, at which time it will be subject to review, renewal, or expiration.

2) OBJECTIVE 1

WDFW has been working with a mark /recovery program to evaluate western pond turtle populations in relation to recovery efforts.  The population model being used is called JOLLEYAGE.  We have used our capture data set to evaluate the applicability of this program for long-term population estimates.  

We are currently working with a WDFW statistician to determine the best computer model for future population analysis.  Our objective is to follow long-term population trends and evaluate these results with population objectives as outlined in the Western Pond Turtle State Recovery Plan.  For the Columbia River Gorge, the western pond turtle will be downlisted to State Sensitive from State Endangered when:  The Columbia River Gorge recovery zone supports at least four sub-populations of > 200 western pond turtles, comprised of no more that 70% adults (>120mm carapace length) that are sustained through natural recruitment.  Two or the four sub-populations must inhabit wetland complexes of > 2 wetlands.  Our goal is to use the mark/recapture program as a population estimator for meeting recovery objectives.  BPA funding is currently being used to collect data for population analysis.  Additional funding is needed to evaluate the entire data set for long-term population estimates.  In-house funding by WDFW is being sought to run and evaluate the data.   The following table is an example of a data “pilot project” for 1985 (95) -2001 that was used to evaluate this methodology.  

	WPT Population and Survival Estimates for Sondino/Balch and Bergen sites 

	
	
	
	
	
	
	
	

	Site
	Year
	Population Estimate
	95% CI for PE
	
	Survival Estimate
	95% CI for SE
	

	1995-2002 data set
	
	
	
	
	
	
	

	Bergen 
	1995
	n/a
	n/a
	
	0.8487
	0.6523-1.0452
	

	Bergen 
	1996
	24.05
	15.95-32.14
	
	0.9844
	0.8269-1.1420
	

	Bergen 
	1997
	56.65
	43.38-69.92
	
	0.8493
	0.7014-0.9972
	

	Bergen 
	1998
	114.4
	84.80-144.00
	
	0.9941
	0.8344-1.1539
	

	Bergen 
	1999
	203.4
	148.36-258.43
	
	0.8606
	0.6980-1.0232
	

	Bergen 
	2000
	154.89
	121.34-188.45
	
	0.7889
	0.6429-0.9348
	

	Bergen 
	2001
	121.42
	103.11-139.73
	
	n/a
	n/a
	

	Bergen 
	6 yr mean
	n/a
	n/a
	
	0.8877
	0.8435-0.9318
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1985-2002 dataset w/o 1988
	
	
	
	
	
	
	

	Sondino/Balch
	1985
	n/a
	n/a
	
	0.8296
	0.5375-1.1218
	

	Sondino/Balch
	1986
	253.87
	neg 68.89-576.62
	
	0.9496
	0.6292-1.2701
	

	Sondino/Balch
	1987
	101.85
	45.25-158.44
	
	1.1753
	0.7975-1.5531
	

	Sondino/Balch
	1989
	168.29
	36.30-300.28
	
	0.478
	0.1866-0.7694
	

	Sondino/Balch
	1990
	116.18
	83.73-148.63
	
	0.9327
	0.7157-1.1496
	

	Sondino/Balch
	1991
	108.07
	70.31-145.83
	
	0.8429
	0.6229-1.0628
	

	Sondino/Balch
	1992
	99.97
	57.77-142.17
	
	0.9745
	0.5899-1.3591
	

	Sondino/Balch
	1993
	107.33
	20.07-194.59
	
	0.8333
	0.5355-1.1312
	

	Sondino/Balch
	1994
	90.87
	68.00-113.74
	
	1.1304
	1.0293-1.2316
	

	Sondino/Balch
	1995
	140.4
	105.90-174.90
	
	0.8783
	0.7394-1.0173
	

	Sondino/Balch
	1996
	138.78
	102.76-174.79
	
	1.0241
	0.8844-1.1638
	

	Sondino/Balch
	1997
	274.71
	195.50-353.92
	
	0.8983
	0.7914-1.0051
	

	Sondino/Balch
	1998
	261.51
	210.10-312.93
	
	0.9399
	0.8617-1.0180
	

	Sondino/Balch
	1999
	287.99
	251.59-324.39
	
	1.0151
	0.9294-1.1008
	

	Sondino/Balch
	2000
	269.64
	238.92-300.35
	
	0.8128
	0.7265-0.8991
	

	Sondino/Balch
	2001
	234.11
	210.99-257.24
	
	n/a
	n/a
	

	Sondino/Balch
	15-yr mean
	
	
	
	0.9143
	0.8923-0.9364
	


The following example of estimating western pond turtle and western painted turtle populations at Pierce National Refuge was completed using the program CAPTURE.  This is an example of an alternative model we are using to estimate population changes.  Sample sizes are being refined, but our current capture rates appear to be adequate for population and survival estimates.  

Pierce trapping: 2005

One hundred and ten western pond turtles were captured over 14 days of trapping in May, 2005.  The estimate of population size from this capture effort is 115 (+2.8 se) animals.   The data shows and increase from 2003-2005 (expected from our annual releases), suggesting that our mark-recapture effort is capable of documenting relative trends. Two hundred and sixteen painted turtles were captured during the same period, with an estimated population size of 250 (+7.8 se) animals.  As these turtles were captured with the same trapping arrays as were the pond turtles it is likely that this estimate too may be low.  The estimates for painted turtles suggest a stable population that is neither increasing nor declining.


[image: image1.wmf]0

50

100

150

200

250

300

350

2003

2004

2005

2003

2004

2005

Year

Population estimate

Painted turtles

W. pond turtles


Figure.  Estimated population size (+ 95% CI) for painted turtles and western pond turtles at Pierce National Wildlife Refuge, 2003-2005.

Evaluation criteria for selecting new turtle release sites:  The following is the criteria used to evaluate select sites in the Columbia River Gorge for future western pond turtle releases:

Potential Release Sites for Western Pond Turtles in the Columbia Gorge

Field Evaluation of Ten Possible Sites, Spring – Summer 2005

The Washington State Recovery Plan for the western pond turtle lists among its objectives the establishment of four sub-populations in the Columbia River Gorge recovery zone, for downlisting the species to State Sensitive status.  Three sub-populations currently exist in the Columbia River Gorge.  This report summarizes our evaluation criteria for locating a fourth suitable site for a western pond turtle re-introduction.

The search process began with a review of earlier work done between 1986 and 1996 by WDFW personnel.  An extensive program of wetland surveys was undertaken by WDFW in 1986.  This was the foundation upon which much of the later work was based.  Between 1991 and 1996, surveys for turtles were conducted at wetlands containing suitable habitat.  Survey documents noted results for western pond turtles and western painted turtles.

A spreadsheet was compiled to briefly summarize results at each site.  Data for all years was entered into the spreadsheet.  The higher quality sites for turtles were visited several years, and appeared with greater frequency in the records.  Next, a map was created, showing the wetlands visited 1986 to 1996.  The wetlands were colored one color for quality ratings >/= 75, and another color for ratings <75.  Additionally, wetlands where western pond turtles were observed were circled in red, while wetlands hosting western painted turtles were circled in green.  This exercise provided a view of the geographic distribution of the habitat.

Using the map and spreadsheet, ten sites were selected for a site visit based on their potential and fit with the recovery plan guidelines.  Primary considerations were history of turtles on the site, wetland complexity, security of the habitat from disturbance, and geographic location within the recovery zone.  Sites where either species of turtle were observed were assigned a high priority, as were properties where long-term security appeared high.  Greater wetland complexity and sites located in a different watershed from existing sub-populations were preferred.

A spreadsheet was developed to show the results of the field visits to these sites.  Some of the sites did not meet all of the criteria, but met enough of them to warrant reconnaissance.  The four sites showing the most potential as a pond turtle release site were grouped at the top.  The two sites with intermediate potential are in the middle, and the four sites with less suitable appear at the bottom.  A summary of the results follows:

The Ziegler ponds were rated highly because of the quality of the habitat and presence of many turtles, as well as desirable location within the Gorge and apparent security of the site.  There are at least four ponds connected by a small stream, which differ somewhat in character but are favorable for turtles.  One pond has an area with good nesting habitat (though limited in size).  Removal of Scotch broom would increase the available area for nesting.  Nesting habitat is an important consideration; good turtle nesting habitat is a result of unique conditions in the central Gorge.  Possible disadvantages at this site may include excessive shade during part of the year, and lack of landowner support for the pond turtle recovery project.  Both issues need to be resolved.  

The Mosley lakes (ponds) were rated highly because of habitat quality, presence of numerous turtles, good geographic location, and security of the site.  Wetland complexity is high, with several ponds available to turtles.  Species diversity of both flora and fauna was very high, and the greatest of all sites surveyed.  The limiting factor may be turtle nesting habitat; only a very small area was observed.  The landowner may be receptive to participation in pond turtle recovery.  The wetlands have already been well buffered from timber harvest activities, which are the landowner’s main interest in the property.

The unnamed lake in Sec. 16 rated high because of presence of many turtles, habitat quality, and desirable geographic location.  However, security of the site is somewhat poor, and road use presents a hazard to turtles.  Nesting habitat may be in short supply; none was seen during the survey.  The landowner is the same as for the Mosley lakes, and may be interested in the turtle project.

Columbia Gorge Park ranked high because of presence of western painted turtles, good geographic location, high security, and landowner interest.  Habitat quality was moderately good.  The largest pond is approximately the size of Pierce Lake, but similar in character to Domestic Spring Pond, at Pierce NWR.  Nesting habitat, (abandoned road and residential lawn) is being maintained by a neighbor (who may also be one of the owners of the Park property).  The road beside the large pond shows evidence of turtle nesting, and the neighbor reports observing several turtles nesting in the lawn, which is beside a different pond, this year.  There are three ponds forming a wetland complex that may be favorable for western pond turtles.  There are at least two other ponds that are less suitable.  One has large boulders (and signs of pika presence) along a shoreline, where 20 m away a painted turtle was observed basking.  Another pond has much down wood, and a sphagnum bog at one end.  Both of these ponds would probably support seasonal use by western pond turtles but be sufficiently far away from the others to limit movement among the ponds.

The Sherman Ranch features a diverse group of lakes and ponds.  The location within the recovery zone is desirable and security is high.  Habitat quality appears minimally acceptable, and would require development to support a sub-population of western pond turtles.  The wetland best suited to pond turtle use is small and is bounded by the main driveway accessing the property, posing a hazard to the animals.  The larger lakes have relatively little aquatic vegetation and tend toward colder temperatures.

The Steigerwald wetlands are on a secure site, and arrangements for western pond turtle introduction could probably be made.  Habitat quality for turtles is low, however, and would require development.  Also, no turtles were observed during the survey, and the geographic location is outside of the preferred area within the Gorge.

Greenleaf Slough has habitat features in common with some of the ponds at Pierce NWR, and probably supports turtles.  None were observed on the day of the survey, which was overcast.  However, the shoreline of the slough is divided among many different owners with different land use priorities.  The complexity of dealing with so many landowners would make effective management of pond turtle introduction very difficult.

Little Black Lake, Hazel Lake, and Rand Lake are all on secure sites and in a good geographic location, but the habitat was judged unsuitable for western pond turtles.  In general, the waters are too cold and lack aquatic vegetation (other than cattails), and no nesting habitat is present.

3) OBJECTIVE 2 
We will use the robust design of Pollock (1982) to estimate population size and period survival from mark-recapture data. This “combined” design uses closed population estimators over a short window of time (secondary sampling periods; in this case several weeks) to estimate population size and then compares captures of marked individuals among primary sampling periods (in this case years) to estimate survival using open population estimators. Numerous models of varying complexity can be used to estimate abundance from mark-recapture data; we will use model selection procedures in programs CAPTURE and MARK to select the most appropriate models. We will use existing data to determine suitable sample sizes for subsequent capture efforts. Up through 2006 these capture events were conducted annually; as these populations become more established it might be suitable to sample less frequently to achieve periodic estimates of abundance and survival. 

Pollock, K. H. 1982. A capture-recapture design robust to unequal probability of capture. Journal of Wildlife Management 46:752-757.

4) OBJECTIVE 3 

Husbandry Techniques:  The following is the latest draft protocol being developed by the Woodland Park Zoo for western pond turtle husbandry.  The Oregon Zoo are also practicing these protocols.

Western Pond Turtle Head-Starting Protocol

(draft in progress)
Methods and procedures for incubation of eggs and rearing of hatchlings of western pond turtles (Clemmys m. marmorata) at the Woodland Park Zoo (Seattle).

Eggs brought in from the wild are set up and placed in an incubator following the same methods as those used for eggs laid in captivity. Hatchlings coming into the zoo from the wild are placed into a 30-day quarantine at the zoo’s head start facility, and are subsequently raised with turtles that have been captive-hatched.

HOUSING (sentences grayed need minor adjustment)

The Zoo’s indoor turtle facility is off exhibit, and is attached to an avian holding area.  To reduce the risk of cross contamination from related taxa, keepers caring for the hatchlings do not work with other reptile species at the Zoo.  The room in which the turtles are maintained is separated from the birds’ section and measures 13’ X 22’.  Heating is provided via a forced air gas furnace.  Air temperature is kept at 72-80( F and averages 75.5( F.  Should temperatures exceed 84( F, cool air is automatically pumped into the room and air temperature is again brought back down to just less than 80( F.  Overhead room lighting is provided by three 4’ fluorescent lamp fixtures containing two each F40CW/RS/EW/ALTO fluorescent lamps, and two incandescent lamp fixtures that enclose two each 60 watt compact spiral fluorescent lamps. 

Photoperiod of the room reflects the actual outdoor photoperiod and is maintained year round via a Tork K800Z digital time clock.  

Initially, hatchlings are housed together according to natal clutch until they are approximately two months of age. This is the case for both captive hatched and wild turtles.  During such time, each clutch is maintained in a separate plastic holding box.

After two months of age, hatchlings are moved into plastic Rubbermaid brand (#4243) tubs measuring approximately 25” wide 45” long and 11” deep. Each tub may hold 10-14 individuals.  Tubs are fixed into rows perpendicular to the room’s back wall. They are both glued and screwed onto shelving to prevent movement.  Tubs are positioned with a 5-10( slope from back to front in order to facilitate drainage and each is fitted with a 1½” PVC drainpipe at the front (down-slope) side.   A catch screen is fitted within each drain to prevent accidental hatchling loss during draining.  Located 15” above the floor level of each tub is a 4’ fluorescent lamp fixture containing two Reptisun lamps.   Two to three CL-300 clamp-on light reflector fixtures, which contain BR30 65-watt indoor flood lamps, are mounted onto the side of each tub and approximately 12” above floor of tub.  These lamps provide radiant heat under which hatchlings may bask.  

EGG INCUBATION

Whether captive laid or brought into the Zoo from wild nests, all egg clutches are incubated identically, as follows:  

Each individual clutch of eggs is placed into a Rubbermaid (#2281) snap case, which is then labeled according to dam (maternal female) and date of laying.  All eggs are weighed and numbered before they are placed in containers and set in the incubator.

Prior to placing clutches in the boxes, each box is filled nearly to the top with a mixture of 500 grams Vermiculite and 100 grams of distilled water.  The medium is very thoroughly mixed and the eggs are buried into the middle of the medium and allowed to slightly touch edge to edge.  The lid of each container is closed and in turn, each is placed into a small black plastic bag.  The bag is closed and the boxes of eggs are put into the incubator.

For incubation, a Baxter Scientific Products “Cryo-Fridge” is employed and is set to operate at between 30.4( C; plus or minus .1-.2( C and is checked daily.  Incubating eggs are “aired” by opening up each container for two to three minutes per day but are not moved nor turned during incubation.  

When completely hatched from their shell, hatchlings are normally kept in the containers within the incubator for a period not exceeding 24 hours before being removed to the rearing facility.

HUSBANDRY

24 hours after hatching, neonates are kept in small containers according to clutch, with only 1” of water and a small artificial basking log.  Turtles received from the wild are set up in the same manner—according to clutch—as are those that have been captive hatched.  All are weighed and individually identified prior to being placed into their holding containers.

At approximately 30 days of age, all hatchlings are given a prophylactic treatment of Acriflavine in order to discourage possible fungal disease.  3 droppers of chemical to each 1gallon of water is usually a sufficient treatment.  Turtles are then allowed to “bathe” in this solution for a period not exceeding 24 hours.

Upon growing to approximately 1” in diameter, hatchlings are marked with small, numbered, color-coded discs (Queen Numbers Set) attached to the center of a carapace scute via a coating of Duro Quick Gel.  Care is taken not to allow glue to cover any joints between scutes.  

Tempered water set at 72( F is used for both the cleaning and filling of each tub.  Water temperature rises above room temperature to approximately 79( F, while air temperature averages 74-80( F via basking lights.  Near the basking area in each tub, water temperature averages 80( F and air temperature may rise to 80( F.  

After growing to approximately 20 grams, turtles from several clutches are combined into larger holding tubs, and with no more than 10-14 hatchlings to each tub.  In these tubs, water depth, when measured near the drain plug, is kept at 3”.  This depth is adequate for the hatchlings to feed themselves, but allows for a sufficient haul out area at the rear portion of the tub.  As the young turtles grow in size, water depth is gradually increased to a maximum depth of 4”, again, when measured near the tub’s drain plug.  Water is changed and tubs are rinsed daily. Tubs are disinfected every other day.  All hatchlings are removed and placed into covered temporary plastic holding boxes while tubs are being serviced. 

Plastic or silk foliage from Autograph Foliages is placed at random in each tub in order to provide retreat areas for the turtles along with an artificial basking log, running lengthwise down the tub. These basking structures are created from a 38” length of 6” diameter PVC tubing that has been cut in half, tapered toward one end, and has had its outer surface roughened. 

Hatchlings are fed once each day, normally at mid-morning.  Foods include crickets, herring, mealworms, mouse pinks, night crawlers, rat pinks, trout, and wax worms.  A different food item is given each day in order to provide both variety and nutritional balance.  A “Dr. Turtle” slow-release calcium sulfate medication block is added to each tub to diminish the occurrence of bacterial and fungal disease.  During the first three months of life, hatchlings’ food items are finely minced prior to being fed.  As the turtles grow in both size and age, they can be given increasingly larger food items until near seven months of age, at which time they can be offered whole food items, such as small fish.  After being allowed to feed for approximately three hours, the amount of food consumed is recorded and tubs are rinsed or disinfected and refilled.  The amount of food given per day over the course of time increases as the hatchlings grow.  The general rule is to record the amount of food given at each feeding and to increase that amount by 10% with each subsequent feeding.  The goal is to provide ample food for all the animals in each tub so that competition is minimized and even smaller individuals have access to food, but not to waste food by overfeeding. 

Growth, and to a degree health, is monitored by weighing (to 0.1 g) each hatchling once each week through their first six weeks of life.  Thereafter, weights are taken and recorded once mothly until released.  A high quality gram scale is recommended for this purpose.  Occasionally throughout their growth during captivity, hatchlings are resorted into tubs according to size and placed with similar sized hatchlings.  This provides the less aggressive animals the opportunity to increase their individual food intake.

HIBERNATION

Woodland Park’s collection of adult western pond turtles are prepped and set into the Zoo’s hibernation facility no later than mid-November and are removed from it during the first week of April of the following year.  This schedule closely replicates natural conditions for both Western and Eastern Washington pond turtle populations.

Pre Hibernation Preparations:

Before being transferred into the hibernation room, all individuals are fasted for seven days in order to clear their GI tracts of most digesta.  Also at this time, air temperature in the hibernation room is set between 48-51( F.

Turtles are examined for overall condition and health, weighed, and their ID markings are refurbished as necessary. 

Then each turtle is set into a small opaque Rubbermaid plastic box (#448F 3) that has had several ventilation holes drilled along the upper edge.  Boxes are fitted with opaque Rubbermaid snap-lock lids (#448E 3).

The containers are then filled with 66-67( F tap water, to a level that is ¼” above the top of the turtle’s carapace.  Lids are locked into place and boxes are set into the hibernation room.

Hibernation Procedures:

After all the turtles have been set up and placed into hibernation, and a period of 4-6 hours has elapsed, air temperature is lowered to 38-40( F and kept there for the duration of the hibernation process.

Water is changed and containers disinfected daily during the initial 3-4 weeks, every other day through the following 3-4 week period and then, every 3-4 days until hibernation has been completed in the spring.  Again, normal tap water is used at pre-set temperature of 66-67( F.  Do you want to say something about monitoring the water for signs of cleanliness and basing the changing schedule on whether the water is free of fecal material?
During water changes, each turtle is checked for an overall healthy appearance and to monitor weight gain or loss.  Any significant change(s) is immediately brought to the attention of the Zoo’s AHD staff.

Temperature in hibernation room is monitored twice daily via a remote sensing unit.  Initialed check sheets are used for recording both temperature reading and water changes throughout the duration of the hibernation process.

Post Hibernation:

In early April, approximately 2-3 hours prior to the turtles being removed from the hibernation facility, the room’s temperature is raised to 48-51( F.

Upon removal from hibernation container, each individual is examined for overall condition and health, weighed, and ID markings are again refurbished where necessary.

Breeding pairs are then placed into large holding tubs, one pair per tub.  Water in these tubs is at a shallow depth—not more than the height of each animal’s carapace.  Following removal from hibernation, the turtles have difficulty submerging, so water level is kept low for 24-48 hours.  Feeding regimes resume 24 hours after removal from hibernation.  When can water level be increased?
48-72 hours after removal from hibernation males will begin courtship behavior, but females will not usually become receptive until 1-2 weeks later.

CAPTIVE BREEDING (to be filled out)

PRODUCT RESOURCES

Acriflavine

Aquatrol, 237-H No. Euclid Way, Anaheim, CA 92801

      Autograph Foliages, Cleveland, OH 

      www.autographfoliages.com/   


BR30 65 watt recessed indoor flood lamp

Philips Lighting Co., Somerset, NJ 

www.nam.lighting.phillips.com/us/ 


Clamp-on utility light reflector model CL-300

Fostoria Industries, Inc., General Products Division, P.O. Box, 986, Fostoria, Ohio 44830-0986; Tel: (419) 435-9201


Dr. Turtle Slow-Release Medication Block

Aquatrol, 237-H No. Euclid Way, Anaheim, CA 92801 


Duro Quick Gel

Loctite Corporation, Cleveland, OH

www.loctiteprodnets.com
F40CW/RS/EW/ALTO, 48” 34-watt fluorescent lamps, and 75A/RS/VS-130V 75-watt light bulbs

Philips Lighting Co., Somerset, NJ  

www.nam.lighting.phillips.com/us/ 

Queen Numbers Set

Betterbee, Greenwich, NY

http://betterbee.com/products.asp?dept=629 


Reptisun 5.0 UVB

Zoo Med Laboratories, Inc., San Luis Obispo, CA 

www.zoomed.com/htm/fluorescent_lamps.php 
Rubbermaid Agricultural Products model #4243

Rubbermaid Commercial Products, Inc., Winchester, VI

www.rcpworksmarter.com/products/detail.jsp?categoryID=507&subcategoryID=55&rcpNum=4242 

Tork K800Z.

           
Tork, Mount Vernon, NY

             www.tork.com/ 

Vermiculite

Whitney Farms, Independence, OR

www.whitneyfarms.com/

5) HABITAT ACREAGE

Habitat management for western pond turtles is a result of funding available.  The following habitat management priorities will guide decision making for future projects:

Currently habitat management for the western pond turtle has primarily been funded by Bonneville Power administration and the USFS.

Location
Acreage
Treatment


Monitoring Plan

Sondino
     5
 
Clean ditch – backhoe

every 5 years

Bergen

    15

mowing & weed control
annual –USFS MOU

Pierce NWR
     5

wetland development 

annual -USFWS agreement





water control structure

10 upland nesting habitat

annual –USFWS agreement

Habitat management needs are primarily associated with US Forest Service lands and the Pierce National Wildlife Refuge (USFWS).  The WDFW and USFS have developed a MOU written to address agency responsibilities for habitat management.  Annual meetings are conducted on-site to evaluate past habitat management accomplishments and identify future project needs.  The USFS has recently increased their role in providing funding and labor for the western pond turtle project.

Future western pond turtle habitat management projects at Pierce National Wildlife Refuge will be guided by an approved conservation plan.  It is located at:

http://www.fws.gov/pacific/planning/draft/docs/WA/cgorge/gorge%20dccp-ea.htm 

6) BULLFROG CONTROL

Currently funding is unavailable for any detailed analysis/monitoring of our efforts to control bullfrogs.  Our primary goal is to use available funding for the treatment of critical habitat in Klickitat County.  Until additional funds are available for increasing the scope of the predator control program, it is unlikely that an extensive monitoring plan will be implemented.  We use the same methodology each year for egg mass removal around selected ponds in Klickitat County.  We compare the results of egg mass removal each year as an indicator of our success rate.

Bullfrog egg mass surveys and removal were initiated in 1998, with 186 masses removed   In 2005, 17 egg masses were removed and in 2006 we have removed 9 egg masses.  

This information is currently used as our indicator of effectiveness in reducing the bullfrog population.
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