A Review of Waterfowl Management on National Wildlife Refuges in Arkansas
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A Review of Waterfowl Management 

on National Wildlife Refuges in Arkansas
As a result of the below average waterfowl hunting season last year and in response to concerns of hunters in Arkansas and other states, the U.S. Fish & Wildlife Service (Service) took this opportunity to evaluate its management practices on national wildlife refuges in Arkansas. In undertaking this evaluation, we considered traditional waterfowl migration patterns, climate and habitat conditions, as well as other factors which influence wintering waterfowl populations.  We also consulted with several organizations such as the Arkansas Game and Fish Commission, Ducks Unlimited, and the Arkansas Wildlife Federation in this process. This Summary provides the results of our investigation and review, and identifies some factors contributing to the below average season last year.  Included at the end of this Review are exhibits of numerous reports and data used in the preparation of this report.  Additional information is available by reviewing the Service website at (http://southeast.fws.gov) and the Cache River Refuge website at (http://cacheriver.fws.gov) .

Conclusion and Findings
After careful review, we have concluded that current management practices on national wildlife refuges in Arkansas did not have a significant effect on traditional waterfowl migration patterns during the winter of 2002/2003.   Furthermore, evidence suggests that rotating sanctuaries or opening of sanctuaries to hunting and alteration of foraging habitat, including cropping practices, could have unintended negative effects on the availability of waterfowl to hunters locally and potentially throughout the Flyway in subsequent years.  Therefore, we are not recommending any changes in our management regimen at this time. We will, however, continue to collect data and monitor changes over time in an effort to adjust and fine-tune management as appropriate. 

Analysis of the 2002/2003 Waterfowl Season
This evaluation was based on two principles.  First, waterfowl management is based on a comprehensive understanding of habitat and biological requirements; and secondly, there are several factors which, when considered collectively, will determine waterfowl abundance and relative hunting success.  Below are four major factors that influenced waterfowl hunting during the 2002/2003 season on refuges, adjacent private lands, and throughout the southern states of the Mississippi Flyway.

1. Regional Climate Patterns
Unseasonably warm winters during the past two winters in the Midwest allowed waterfowl access to good habitat throughout the winter.   Out of the 108 years of record keeping, the winter of 2001/2002 was the warmest winter on record for the states of Illinois, Iowa, Michigan, Wisconsin, and Minnesota. Last winter was also characterized by temperatures much above normal.  In addition to record breaking warm winters, the mid-western and northern states have also experienced dry winters with little or no snow cover. (See Exhibit 1). 
2. Habitat Availability
Unusually warm weather and a lack of snow and ice cover resulted in the availability of foraging and resting habitat well into late winter in the northern states. In the upper Mississippi Flyway, over 48 million acres of corn was planted in 2002.  Over 53 million acres of winter wheat and soybeans were also planted extensively throughout the Flyway.  These factors combined with closed late winter hunting seasons created excellent wintering conditions for concentrations of waterfowl in the northern states of the Flyway.  This is particularly true for mallards which tolerate cold weather well and generally only migrate when winter freeze-ups and snowfall occurs, thereby eliminating either open water, food availability, or both. (See Exhibit 2).
Refuge crops do not contribute significantly to regional waterfowl migration behavior. In Arkansas, almost 1.5 million acres of rice are planted annually.  On Cache River and Bald Knob NWRs, approximately 3,000 acres of rice were planted last year (2002). Of this acreage, approximately 725 acres were left unharvested as the refuge’s share on the two refuges with the balance being harvested by cooperative farmers. The combined refuge share left unharvested for waterfowl on Cache River and Bald Knob Refuges represents .00050% of the total rice acreage in Arkansas.  (See Exhibit 3).  

Additionally, a review of all wintering waterfowl refuges in the Mississippi Flyway (AR, LA, MS, KY, TN, AL) showed that our total refuge acreage has increased by 58,651 acres in the last six years (1998-2003).  During this same time period refuge cropped acreage has declined by almost 12,000 acres and presently represents less than 3.5% of total refuge acreage.  Of this total cropped acreage, only approximately 8,000 acres is unharvested crops which represents only .0066% of the total refuge acreage.  This minuscule percentage of total refuge acreage left in unharvested crops provides critical foraging habitat for waterfowl and other wildlife.  (See Exhibit 3, page 2).

Unharvested crops in refuge sanctuaries provide an important nutritional component for wintering waterfowl.  Rice constitutes a primary waterfowl food source in Arkansas. Other foraging habitat is also available. Using rice as an example, mallards would need 3.2 ounces and snow geese would need 4.8 ounces of rice per day to sustain health/life.  If these figures are extrapolated, it would take about 210 mallards or 150 snow/blue geese one day respectively to consume a bushel of rice. Using the same data, a concentration of 200,000 mallards will consume a 100 acre unharvested field producing 110 bu/ac in 11.5 days; a concentration of 100,000 snow/blue geese will consume the same field in 16.5 days. (See Website http://cacheriver.fws.gov for additional information).

Research has determined that very little waste rice is available in harvested rice fields.  Increased efficiency of harvesting equipment has resulted in less waste rice/grain remaining in fields.  Due to rice variety improvements, harvest continues to be earlier in the season and a large amount of waste rice will germinate or deteriorate. At harvest, an average of approximately 250 pounds of waste rice per acre remain in the fields. However by November 1, only about 100 pounds per acre remain available for arriving waterfowl.  Waterfowl will quit feeding in a field when the amount of waste rice falls to about 50 pounds per acre, as it takes more energy to find rice than they get from it.  As a result, there is only about an average of one bushel of rice left for waterfowl arriving in November in a harvested rice field. (Unpublished research, Dr. Ken Reineke, Patuxent Research Center).

Cropping practices on refuges improve availability of waterfowl to hunters locally. During last year’s hunting season, over half of the unharvested crops at Bald Knob NWR were in the hunt area and twenty-three percent of the standing row crops at the Dixie Unit of Cache River NWR were in the hunt area. This high quality habitat, coupled with waterfowl sanctuaries in the area, help sustain a local waterfowl population available to hunters.  
Over the last fifteen years, over 350,000 acres of marginal farmland have been converted to bottomland hardwood forest in the lower Mississippi Flyway.  On Bald Knob NWR, approximately 4000 acres have been reforested over the past four years. As a result, the refuge row crop share in rice and milo has been reduced from over 1400 acres in 1998 to only 800 acres in 2002.  The refuge row crop share will be reduced to approximately 450 acres when reforestation is complete.  At the Dixie Unit of Cache River Refuge, the refuge row crop share is approximately 100 acres of rice and 350 acres of milo annually.

Evidence suggests that rotation of sanctuaries would be detrimental to wintering waterfowl and have long term negative effects on the availability of waterfowl for hunters.  Waterfowl managers in California have explored the potential effects on waterfowl populations by rotating sanctuaries.  This group concluded that this management practice was not feasible and could result in a decline in wintering waterfowl populations and hunter harvest success.  The Arkansas Wildlife Federation also explored the feasibility of opening or rotating sanctuaries in a recently released report. Their conclusions were consistent with the findings of the California group.

(See Exhibit 4). 
3. Waterfowl Population Trends

Pothole production of mallards and resulting  fall flights have declined slightly since the late 90's. A review of mallard fall flight forecast indicates that pothole production has decreased during the last 3 years.  For the three year period of 1997-99, the mid-continent fall flight projections were 14.4, 11.8, and 13.6 million mallards respectively with an average fall flight of 13.3 million mallards.  The same forecast for the period 2000-02 was 11.3, 10.5, and 8.9 million mallards respectively with an average of 10.2 million mallards in the fall flights during this period.  Also, these figures point out reductions in mallards in the overall fall flights during the previous two years, corresponding with the below average quality hunting years recently experienced in Arkansas.  Mallard leg bands and wings returned to Patuxent Wildlife Research Center also verify the reduction in juvenile mallards in the fall flights the past two years with the percentage of adult to juvenile mallards harvested during this two year period being among the highest ever recorded.  (See Exhibit 5).
In Arkansas during the mid-winter survey period, 848,000 ducks were counted.  Of this state concentration, 42,000 ducks were counted at Bald Knob NWR and 12,900 ducks were counted at the Dixie Unit of Cache River NWR.  (See Exhibit 6).

4. Harvest Data
Waterfowl hunting and harvest has increased substantially in Arkansas.  During the period of 1986 - 1990, there was an average annual harvest of 342,000 ducks in Arkansas. From 1991- 1995,   the annual harvest increased to an average of 584,000; and during the period of 1996- 2000, the average annual harvest was almost 1.5 million ducks.  Preliminary data indicates the harvest in Arkansas for the 2000 - 2001 season was 1.8 million; 1.4 million for the 2001-2002 seasons, and 1.1 million for the 2002-2003 season. Next to Louisiana, Arkansas enjoys the largest harvest of waterfowl of any other state in the country.  (See Exhibit 7).

Although the state harvest is at an all time high, the harvest is being distributed among many more hunters thereby reducing the average harvest per hunter. Arkansas duck stamp sales have increased from approximately 38,000 in 90-91 to approximately 96,000 during the past three seasons.  (See Exhibit 8).

Hunting has improved in areas near national wildlife refuges in Arkansas. Waterfowl harvest in the counties surrounding Cache River and Bald Knob NWRs has increased substantially since their establishment. When Cache River NWR was established in 1986, the harvest was approximately 60,000 ducks in Prairie, Monroe, White, and Woodruff Counties and in 1993 when Bald Knob NWR was established, the harvest was approximately 80,000 ducks in these counties.  In the1999-00 season, approximately 350,000 ducks were harvested in these counties and approximately 250,000 and 225,000 ducks have been harvested respectively for the past two seasons in these same counties.  (See Exhibit 9). 

National Wildlife Refuges are the only Federal network of lands in the world where wildlife comes first. Most of the refuges in Arkansas were established along the Mississippi Flyway to provide habitat for migratory birds -- especially waterfowl. 

We recognize hunting, along with other wildlife dependent recreational activities, is a priority on our refuges. In Arkansas, six national wildlife refuges provide high quality waterfowl hunting opportunities.  We are dedicated to managing refuges to support wildlife for the benefit of everyone. The hunting community has been our conservation partner since the refuge system was established 100 years ago, and we continue to try to understand and be responsive to those needs.

This next season, the Service is committed to making information more readily available to the public related to the status and trends of waterfowl in the Mississippi Flyway.  It is our hope that this outreach effort will help match hunter expectations with waterfowl migration patterns this winter.  Information will be available at  http://fws.gov and http://southeast.fws.gov as well as at individual refuge websites. 

EXHIBIT 1
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Special Thanks to Jay Grymes, LA State Climatologist for weather graphics
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EXHIBIT 2
Estimates of acres of grain planted in the Mississippi Flyway: 2000-2002
Source: USDA National Agricultural Statistics Service

Corn
Upper Region (MN, WI, MI, IA, IL, IN, OH, MO)

~ 48 million acres/year

Lower Region (KY, AR, TN, LA, MS, AL)


~ 2 million acres/year

Winter Wheat 
Upper Region (MN, WI, MI, IA, IL, IN, OH, MO)

~ 4 million acres/year

Lower Region (KY, AR, TN, LA, MS, AL)


~ 2.5 million acres/year

Soybeans
Upper Region (MN, WI, MI, IA, IL, IN, OH, MO)

~ 47 million acres/year

Lower Region (KY, AR, TN, LA, MS, AL)


~ 7 million acres/year

Rice
Upper Region (MN, WI, MI, IA, IL, IN, OH, MO)

~ .25 million acres/year

Lower Region (KY, AR, TN, LA, MS, AL)


~ 2.3 million acres/year

Unharvested Crop in Sanctuaries on Refuges
Upper Region - 31 Refuges




~ 2000 acres in 2002

Lower Region - 50 Refuges




~ 6000 acres in 2003

Arkansas - 9 Refuges 





~ 2000 acres in 2002

EXHIBIT 3
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Summary Waterfowl Habitat Data for FWS Refuges in the Lower Portion of the Mississippi Flyway.1
	Year
	     1998
	     1999
	     2000
	   2001
	     2002
	     2003

	Refuge acreage
	1,154,164
	1,162,302
	1,177,453
	1,205,000
	1,209,338
	1,212,815

	Cropped acres
	    53,458
	    56,145
	    52,489
	    47,159
	    41,838
	     41,582

	Cropped acreage unharvested2
	    11,659
	    10,865
	    10,310
	      9,760
	      8,989
	      7,822

	Unharvested cropped acres open to hunting
	      1,350
	      1,184
	        644
	         958
	         904
	      1,669

	Unharvested cropped acres closed to hunting
	    10,309
	      9,681
	      9,666
	      8,802
	      8,085
	      6,153

	Acres flooded annually3
	    77,296
	    72,647
	    78,750
	     8,746
	    79,293
	    79,7564

	Unharvested cropland flooded
	      5,600
	      5,268
	      4,261
	      4,258
	      5,338
	      2,9204

	Mid-winter inventory (reported)
	1,571,355
	1,665,083
	1,891,013
	1,783,463
	1,889,741
	1,388,1164


EXHIBIT 4

2002 Marsh Management Workshop

Sanctuaries - Consensus Points

1. Waterfowl distribution has changed over the last decade in response to changes in habitat availability.
· Documented by wintering waterfowl radio-telemetry (e.g., Fleskes pintail study) and other research projects.

· CVHJV has documented these changes and has a goal in the 2003 Plan Update to maintain recreational opportunities.

2. Private wetlands need to remain viable in perpetuity
· Approximately 2/3 of the wetlands in the Central Valley are privately owned.

· Due to the dramatic alteration of natural hydrology and dependence on delivered water supplies, the cost of owning and managing private wetlands ranges from $50-200/acre with an average cost of about $75/acre.

· The resource agencies have a vested interest in these lands through acquisition of state and federal conservation easements and expenditure of public funds on wetland enhancement programs (e.g., Partners for Fish and Wildlife Program, California Waterfowl Habitat Program).

· The Tulare Basin is living proof that there is a threshold that can be exceeded relative to the cost of managing wetlands and hunting quality – private wetlands have declined by 75% over the last four decade.  Indications are that South Grasslands and Suisun Marsh private wetlands could follow a similar course as Tulare Basin wetlands in the future.

· The agencies must seek a balance between responsibility to the resource and consideration of private wetlands hunting quality in the management of public wetlands.

3. Public sanctuaries should be spatially distributed in accordance with existing and planned waterfowl habitat to achieve equitable bird distribution consistent with the CVHJV Plan Update and other public uses the refuge or wildlife area is mandated to provide. 
· CVHJV is seeking to achieve habitat capable of supporting bird distribution spatially and temporally in accordance with 1970’s waterfowl distribution.

· Sanctuary distribution should follow these spatial patterns at a regional scale (e.g., within the Sacramento Valley).

· Sanctuary distribution should also follow these spatial patterns at the basin scale (e.g., within the Butte Basin).  

· The term “equitable bird distribution” is a general connotation related to hunting quality amongst waterfowl use regions and should not imply equal bird distribution among waterfowl use areas throughout the Central Valley.

· A first step in meeting this objective would be to develop a GIS map of all existing public and private land sanctuaries with the following basic information to facilitate the spatial analysis described above.

· Habitat types -  managed wetlands, natural wetlands, riparian habitat, uplands, cropland

· Ownership – private or public

· Disturbance activities – limited hunting, public wildlife viewing, none

4. Private lands sanctuaries should be considered in the planning process and all options should be considered in terms of achieving bird distribution as described in #3.
· The long-term viability of these lands as sanctuaries may not be as secure as is the case with public lands because private lands management objectives can change.

· Leasing lands, providing water, and other economic arrangements should be considered in negotiating one-year or multiple-year agreements to secure functioning sanctuaries on private lands.

· The first step would be to identify existing “de-facto” private lands sanctuaries and those areas in which establishment of private lands sanctuaries might help achieve bird distribution objectives described in #3.

5. Rotating sanctuaries is a poor management practice:  This has been explored and is not feasible. 
· Hunt Success – Opening closed zones has not proven to increase hunt success on nearby lands over the long term (ex. Joice Island, Mendota, Kern).  There’s evidence that this could lead to reduced hunt success on public wetlands and nearby private wetlands.

· Need to accommodate other public users and avoid PR negative sentiments that have occurred in the past (ex. Sand Lake NWR in SD incident years ago; big expose in Audubon magazine and a very ugly episode from a PR perspective).

· Logistics: Changing signs and maps would create confusion; law enforcement personnel want clear, concise rules and regulations.

6. Acres, distribution, habitat type, and water management (i.e. fall floodup dates), and the presence/absence of other public uses are all part of the sanctuary equation; not just acres.

· Agencies would be willing to consider adjusting the acreage, spatial distribution, and habitat management activities on public sanctuaries to help achieve the objectives described in #3. 

7. Perception is the key:  We should take an active approach to educating the hunting public about waterfowl distribution, sanctuary practices, waterfowl populations, habitat restoration and management, the importance of other public uses on refuges and wildlife areas, and the effect of changing agricultural practices on waterfowl distribution and habitat utilization. 

· This might involve more stakeholder meetings, pre-season public hunting area BBQ presentations, and increased outreach activities.

· Overall, we are willing to cooperate on bird distribution and hunting quality issues to the extent possible without compromising our public trust responsibilities.

************************************************************************

Action Item #1

Private Lands/Public Access Sub-Group

Paul Buttner, California Rice Commission (co-chair)

Dave Smith, CDFG (co-chair)

Rob Capriola, CWA

Kevin Forester, USFWS 

Craig Isola, USFWS

Tom Blankinship, CDFG,

Andy Atkinson, CDFG

Pete Blake, CDFG

Pat Fitzmorris, DU

Brad Burkholder, CDFG Bay-Delta

Curtis Hagin, CDFG Bay-Delta

Dennis Becker, CDFG

Eric Tenhunfeld, Wallace Ranches

2-3 rice farmers appointed by CRC

EXHIBIT 5
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EXHIBIT 6

2002-2003 Waterfowl Counts - Dixie Sanctuary
	Date
	Ducks
	Snow Geese
	White Front
	Canada Geese
	Bald Eagles

	11/13/02
	3,000
	0
	0
	0
	Not surveyed

	11/27/02
	50,000
	20,000
	500
	0
	9

	12/11/02
	100,000
	2,000
	0
	0
	15

	12/27/02
	20,000
	5,000
	1,000
	0
	5

	1/6/03
	12,906
	10,500
	500
	0
	Not surveyed


 

 

2002-2003 Waterfowl Counts -- Bald Knob (Entire Refuge)

	Date
	Ducks
	Snow Geese
	White Front
	Bald Eagles

	10/9/02
	2,000
	0
	0
	Not surveyed

	10/28/02
	25,000
	0
	300
	Not surveyed

	11/1/02
	100,000
	500
	300
	Not surveyed

	11/13/02
	250,000
	90,000
	300
	Not surveyed

	12/5/02
	225,000
	80,000
	300
	Not surveyed

	12/6/02
	175,000
	60,000
	300
	Not surveyed

	12/31/02
	50,000
	200
	300
	Not surveyed

	1/6/03
	42,000
	30
	400
	25


 

EXHIBIT 7

ESTIMATES OF REGULAR-SEASON ALL-DUCK HARVESTS IN THE MISSISSIPPI FLYWAY 
	YEAR
	MN 
	WI 
	MI 
	IA 
	IL 
	IN 
	OH 
	MO 
	KY 
	AR 
	TN 
	LA 
	MS 
	AL 
	MFTOTAL 

	1961
	378,000
	310,600
	124,900
	139,400
	204,600
	25,200
	50,700
	124,600
	23,400
	68,700
	47,700
	211,000
	22,700
	15,000
	1,746,500

	1962
	287,600
	210,600
	102,000
	45,100
	82,100
	13,800
	40,700
	26,100
	6,700
	53,200
	14,900
	194,600
	29,200
	22,600
	1,129,200

	1963
	572,500
	294,100
	134,500
	139,200
	183,500
	16,700
	65,700
	60,400
	13,300
	138,400
	69,900
	665,400
	86,500
	65,400
	2,505,500

	1964
	887,600
	417,100
	205,100
	182,100
	193,200
	36,800
	62,700
	105,700
	27,400
	306,400
	96,300
	893,600
	69,200
	53,700
	3,536,900

	1965
	641,600
	472,800
	217,600
	174,600
	189,000
	29,300
	90,700
	110,700
	21,500
	213,500
	57,400
	958,200
	70,100
	64,600
	3,311,600

	1966
	940,800
	582,100
	306,700
	270,200
	345,900
	42,500
	103,000
	149,400
	27,800
	373,600
	113,600
	1,279,700
	106,200
	79,700
	4,721,200

	1967
	978,200
	545,200
	363,100
	229,400
	353,200
	45,900
	125,700
	228,400
	35,500
	371,100
	98,900
	959,400
	112,300
	60,200
	4,506,500

	1968
	554,700
	302,300
	199,400
	96,300
	145,800
	40,300
	80,900
	106,000
	15,800
	153,400
	55,900
	520,600
	76,200
	36,000
	2,383,600

	1969
	1,080,600
	557,300
	345,900
	183,700
	243,300
	63,800
	111,100
	200,400
	15,300
	232,000
	55,400
	969,900
	155,500
	63,900
	4,278,100

	1970
	950,800
	575,100
	378,300
	368,700
	412,500
	80,600
	140,200
	281,600
	57,200
	651,400
	157,100
	1,823,000
	222,300
	76,700
	6,175,500

	1971
	1,059,300
	654,200
	313,800
	376,200
	280,400
	111,200
	106,400
	246,300
	40,200
	613,400
	173,300
	1,024,700
	155,600
	52,000
	5,207,000

	1972
	961,400
	558,500
	400,900
	344,500
	356,600
	73,600
	125,700
	197,800
	56,900
	366,600
	138,800
	1,044,000
	150,400
	60,600
	4,836,300

	1973
	594,400
	518,400
	356,900
	211,900
	311,600
	68,200
	112,800
	161,200
	36,100
	492,700
	194,000
	1,138,200
	152,300
	72,600
	4,421,300

	1974
	769,400
	663,100
	425,100
	238,000
	293,600
	85,300
	106,600
	237,000
	46,500
	682,200
	138,300
	1,073,100
	239,700
	60,600
	5,058,500

	1975
	1,014,400
	727,800
	373,000
	313,600
	392,300
	100,600
	119,700
	311,600
	75,600
	781,000
	143,500
	1,616,300
	313,800
	104,500
	6,387,700

	1976
	569,100
	656,400
	466,000
	242,200
	309,700
	69,600
	144,600
	203,300
	59,400
	710,200
	97,700
	1,789,600
	392,900
	132,700
	5,843,400

	1977
	664,900
	488,500
	255,700
	280,000
	330,500
	68,100
	101,800
	257,900
	74,200
	839,400
	133,100
	1,836,400
	327,000
	136,800
	5,794,300

	1978
	1,012,300
	541,800
	290,000
	351,400
	417,300
	68,000
	95,800
	239,800
	63,600
	689,900
	150,000
	1,855,600
	224,600
	115,000
	6,115,100

	1979
	1,104,100
	569,000
	314,800
	441,000
	404,400
	83,700
	110,500
	254,000
	72,100
	631,400
	179,100
	1,666,500
	261,200
	105,400
	6,197,200

	1980
	811,500
	558,200
	292,100
	299,900
	323,300
	82,900
	108,000
	202,500
	43,600
	775,000
	139,300
	1,656,900
	299,100
	119,800
	5,712,100

	1981
	806,500
	438,900
	238,800
	301,100
	374,100
	54,500
	118,500
	232,000
	48,000
	591,500
	114,800
	1,508,700
	356,400
	102,400
	5,286,200

	1982
	817,000
	394,300
	277,200
	348,800
	301,900
	54,500
	97,400
	209,900
	31,900
	438,400
	101,200
	1,364,700
	204,700
	73,200
	4,715,100

	1983
	888,600
	459,300
	288,900
	324,200
	342,700
	80,600
	116,100
	243,500
	36,100
	422,400
	130,900
	1,873,800
	274,700
	99,000
	5,580,800

	1984
	1,030,500
	485,000
	354,400
	299,500
	301,400
	69,800
	103,800
	245,200
	33,900
	489,900
	97,500
	1,717,600
	227,500
	70,100
	5,526,100

	1985
	660,900
	353,600
	250,300
	199,800
	255,700
	64,900
	90,000
	190,800
	28,600
	511,900
	71,500
	1,076,700
	149,100
	62,000
	3,965,800

	1986
	774,600
	360,100
	224,800
	217,000
	259,900
	45,900
	85,900
	175,900
	22,500
	428,700
	78,300
	1,089,900
	152,800
	66,000
	3,982,300

	1987
	570,900
	334,400
	216,600
	161,100
	208,200
	50,600
	69,400
	158,100
	32,400
	430,100
	98,100
	1,062,700
	137,000
	75,500
	3,605,100

	1988
	255,000
	176,900
	140,600
	80,000
	138,000
	39,700
	56,900
	77,200
	22,900
	241,700
	81,100
	485,700
	79,600
	59,300
	1,934,600

	1989
	316,300
	230,900
	198,100
	87,800
	176,300
	45,100
	74,900
	119,200
	32,300
	275,400
	92,900
	737,100
	112,400
	98,500
	2,597,200

	1990
	366,200
	259,300
	187,700
	105,800
	186,200
	43,700
	76,400
	107,500
	45,900
	333,700
	130,900
	645,600
	78,800
	41,900
	2,609,600

	1991
	484,800
	299,700
	207,800
	154,200
	229,700
	54,500
	70,700
	116,600
	36,400
	372,400
	98,300
	567,700
	91,100
	51,500
	2,835,400

	1992
	522,000
	282,000
	204,700
	122,800
	215,400
	43,400
	84,900
	103,800
	28,000
	348,500
	91,100
	667,600
	112,200
	57,300
	2,883,700

	1993
	485,500
	277,000
	234,800
	100,900
	182,400
	56,600
	88,300
	101,600
	33,500
	460,100
	122,800
	633,500
	128,600
	52,500
	2,958,100

	1994
	603,800
	329,700
	271,500
	149,500
	220,600
	60,400
	81,500
	137,900
	46,000
	726,400
	111,700
	822,000
	176,000
	61,100
	3,798,100

	1995
	787,700
	370,800
	370,500
	246,100
	281,400
	98,900
	109,900
	237,700
	102,400
	1,012,100
	262,100
	2,206,400
	375,400
	115,400
	6,576,800

	1996
	808,900
	365,500
	326,600
	248,200
	305,900
	93,300
	124,400
	243,600
	138,800
	1,188,500
	256,600
	2,133,500
	398,700
	142,400
	6,774,900

	1997
	874,600
	332,000
	438,200
	278,500
	360,900
	98,600
	132,900
	389,000
	111,900
	1,416,900
	405,800
	2,398,400
	404,400
	173,800
	7,815,900

	1998
	735,300
	264,300
	378,800
	289,700
	442,300
	111,100
	138,700
	494,600
	155,900
	1,377,700
	420,300
	2,577,900
	427,400
	188,000
	8,002,000

	1999
	729,900
	292,300
	352,000
	189,600
	401,700
	143,200
	133,200
	389,300
	170,200
	1,838,000
	362,100
	2,845,100
	334,200
	177,700
	8,358,500

	2000
	534,100
	266,400
	300,100
	209,600
	450,900
	100,700
	107,000
	450,800
	88,400
	1,481,400
	365,800
	2,135,500
	627,100
	217,900
	7,335,700

	2001*
	648,000
	252,700
	281,400
	246,800
	432,500
	141,400
	114,600
	453,400
	104,000
	1,104,300
	264,800
	1,838,200
	244,400
	138,300
	6,264,800

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	AVERAGES:               

	61-65
	553,460
	341,040
	156,820
	136,080
	170,480
	24,360
	62,100
	85,500
	18,460
	156,040
	57,240
	584,560
	55,540
	44,260
	2,445,940

	66-70
	901,020
	512,400
	318,680
	229,660
	300,140
	54,620
	112,180
	193,160
	30,320
	356,300
	96,180
	1,110,520
	134,500
	63,300
	4,412,980

	71-75
	879,780
	624,400
	373,940
	296,840
	326,900
	87,780
	114,240
	230,780
	51,060
	587,180
	157,580
	1,179,260
	202,360
	70,060
	5,182,160

	76-80
	832,380
	562,780
	323,720
	322,900
	357,040
	74,460
	112,140
	231,500
	62,580
	729,180
	139,840
	1,761,000
	300,960
	121,940
	5,932,420

	81-85
	840,700
	426,220
	281,920
	294,680
	315,160
	64,860
	105,160
	224,280
	35,700
	490,820
	103,180
	1,508,300
	242,480
	81,340
	5,014,800

	86-90
	456,600
	272,320
	193,560
	130,340
	193,720
	45,000
	72,700
	127,580
	31,200
	341,920
	96,260
	804,200
	112,120
	68,240
	2,945,760

	91-95
	576,760
	311,840
	257,860
	154,700
	225,900
	62,760
	87,060
	139,520
	49,260
	583,900
	137,200
	979,440
	176,660
	67,560
	3,810,420

	96-00
	736,560
	304,100
	359,140
	243,120
	392,340
	109,380
	127,240
	393,460
	133,040
	1,460,500
	362,120
	2,418,080
	438,360
	179,960
	7,657,400

	*PRELIMINARY
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


EXHIBIT 8
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EXHIBIT 9

1961-2001 Harvest Data for Prairie, Monroe, White and Woodruff Counties of Arkansas
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 Regardless of duck production, cold winters in the northern   states are critical for Louisiana to wintering a large number of ducks and the harsher the better.


 Examination of the fall and winter weather of the past 2 years for the mid- and northern states provides great insight into why our high expectations were not met.


 October -- one colder than normal and the other normal


 November-- one normal and the other much warmer and record warmth


 December -- warmer to very much warmer than normal


 January -- warmer to much above normal


 These conditions combined with no snow or ice = fewer ducks.








What’s Weather Got To Do With It?
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1 Data presented in this table may not be precise due to possible varying interpretations of data requested and provided.


2 Includes second crop rice, which yields about 20 percent of first crop rice, at Lacassine NWR.


3 Does not include 16,036-acre Lacassine Pool or the 15,000-acre permanent pool at Felsenthal NWR.


4 Incomplete data.
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