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PROBLEMS:

 Improper disposal of monofilament line.

 Breakage of line.

 Bald eagles have been injured or died.

Introduction

ACTIONS:

AZGFD began the Monofilament Recovery Program.

Monofilament recycling containers and bins are 
being placed.

Monofilament and fishing tackle are removed from 
bald eagle nests.

 Outreach.

Presenter
Presentation Notes
Problems:Monofilament fishing line frequently gets discarded on the ground or in the water where it can cause harm to wildlife.Fishing line also ends up in the water when someone's hook gets snagged underwater and the line breaks when pulled, or when the line is abraded by rocks or other objects. Large fish can sometimes pull hard enough to snap lines. Fishing lines also get caught in trees and break.  Bald eagles in Arizona have been injured or died from entanglement with monofilament line. Two confirmed deaths have been documented.Actions:In response, the AZGFD initiated the Monofilament Recovery Program in 2002. The Program was modeled after a successful effort in Florida to reduce monofilament in the environment.Special recycling bins (like the one pictured) have been built and placed at bald eagle breeding areas and other waters throughout the state. AZGFD biologists climb into active bald eagle nests to band nestlings during spring. While in the nest, biologists search for and remove all monofilament and tackle.We are trying to inform anglers and wildlife enthusiasts that monofilament represents an unnecessary hazard to birds/animals, and we want to get as much of it out of the environment as possible. We are pro-responsible fishing and encourage anglers to prevent their line from being left behind.



• invisible in water

• strong

• potentially hazardous

What is Monofilament?
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Monofilament is single-strand, high-density nylon fishing line used on reels and in cast nets. A mixture of polymers are heated until fluid and then extruded through tiny holes to form strands of line. The size of the hole controls the diameter of the line as well as, to some extent, the pound test of the line. These strands are cooled quickly and wound onto spools. Monofilament is strong and invisible in the water. This makes it excellent for fishing, but makes it potentially hazardous to wildlife and people when it is left in the environment. 



Estimated Decomposition Rates for Common Debris
Paper Towel 4 weeks*

Cloth 1-5 Months

Apple Core 2 Months*

Juice Carton 3 Months*

Cigarette Butt 1 to 80 Years

Steel Can 50 Years*

Aluminum Can 200 to 500 Years

Plastic bottle 450 to 550 Years

Monofilament line 500 to 600 Years

Glass Bottle 1,000,000 years

Styrofoam never?

*Indicates decomposition in saltwater.
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There seems to be a wide range of estimated rates of decomposition for styrofoam, from 400 – 1,000,000 years to never. Monofilament is estimated to persist for hundreds of years, similar to some other plastics.
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Monofilament and tackle 
found in Arizona’s bald 
eagle nests 1986-2010.

95 occurrences 
at 31 breeding 

areas
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Monofilament or tackle (hooks, weights, lures, etc.) has been documented to occur at least once in nests at 31 (50%, n=62) of Arizona’s bald eagle breeding areas as of 2010.Bald eagles can encounter monofilament when they capture fish that have broken the line. These fish are brought to the nest to feed the nestlings, where monofilament can get caught around their legs and tie them to the nest.Because the AZ population of bald eagles is so small, the loss of even a few eagles makes a big difference. Therefore, AZGFD has an intensive management program to protect and conserve bald eagles in the state.
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As part of its multi-faceted management plan, Arizona Game & Fish biologists climb into bald eagle eagle nests to band the nestlings. A uniquely-coded color band is placed on one leg – the letter/number combination on the band will identify this bird if it is seen again as an adult (we spend a lot of time looking at nesting eagles and trying to read the bands). For example, this nestling (18/Y) was banded at Lynx Lake in 2006; in 2012 we found a new nest site 45 miles away and read the band of the breeding adult, confirming that it was 18/Y.
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During banding activities, we sometimes encounter a nestling that has gotten entangled in monofilament. As a biologist climbed into the nest of this bird, it was found with both legs tangled up and its left leg was swollen. We removed the line, replaced the bird in the nest, and it later fledged successfully.



Entanglement
 Inability to get free.

 Loss of limbs.

 Cuts and infections.

 Drowning.

 Starvation.
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1) Entanglement of wildlife is a serious hazard that can result from monofilament line, leading to restriction of ability to move.  The effort to walk or fly while tangled in line will weaken an animal, causing physical exhaustion and inhibiting its ability to feed or to defend itself from predators. 2) As an animal struggles against fishing line it can become wrapped even tighter and may eventually amputate a limb or wing due to limited blood flow to the extremities. 3) If the animal does not lose a limb it may die from infections brought about by lacerations from the intruding line. 4) Air-breathing aquatic creatures including turtles will drown if they become entangled underwater to a fixed object, 5) or an animal on land that gets tangled up to a tree or other fixed object could starve.
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Monofilament line can get into bald eagle nests and cause entanglement in a couple of ways. First, an adult eagle may pick up line and use it as nesting material, like other birds sometimes do (photo upper left of oriole nest made of monofilament); eagles add new nesting material throughout the breeding season. Also, an adult bald eagle that has caught a fish which broke a line may deliver that fish to the eaglets at the nest (photo bottom left of actual prey remains found in an AZ bald eagle nest showing hook and line still attached to fish head).Once in the nest, line can entangle eaglets as they move around and hooks can easily pierce their thin skin. If line wraps around the eaglet’s legs as well as nest branches it severely restricts movement. Eaglets are not strong enough to break free, and once entangled like this there is little chance for them to survive. Fortunately, we have managed to rescue some nestlings that were entangled like the one pictured here. 
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Left--This is another eaglet that was tangled in monofilament and was rescued by AZGFD biologists.Top right--Another rescue. A hook got caught in the corner of this bald eagle nestling’s mouth as it was feeding.  You can see the monofilament attached to the hook was wrapped around the bird’s neck and passed back through the mouth (cutting into the underside of the tongue) and then was wrapped around the nestling’s body. It was also wrapped around the legs of its sibling. It surely would have died if not rescued.Bottom right-- During banding, AZGFD biologists discovered a nestling with a fish hook in its toe.  The small metal portion you see is the eye of the hook and the remaining curved portion with the barb got lodged inside the toe.
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Unfortunately, bald eagle nestlings can die from being entangled in monofilament.Left--This nestling is one of two such cases that have been confirmed. At an unmonitored site, monofilament had wrapped around the bird’s neck, preventing it from swallowing food. The red circle highlights the throat where the line had worn away the feathers. The nestling died of starvation.Right—This nestling was found dead below its nest. A large hook was embedded in its leg with some monofilament trailing from it. Although the cause of death in this case was not confirmed (and could be the third case of mortality due to monofilament), it is possible that the hook and line contributed to its death either by tripping up the nestling and causing it to fall (it was near fledging age and therefore very active), or by causing distress and pain as it tried to free itself.
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Many other species of birds are at risk from discarded monofilament, at least to some degree. For example, young birds in a nest constructed with scraps of monofilament may be entangled before they fly. At Arizona’s lakes and waterways, other fish-eating birds like ospreys (upper left photo), pelicans (upper right, bottom left), gulls, herons, and cormorants are most likely to be entangled or hooked, but other birds can be affected too (Stellar’s Jay at Woods canyon Lake, bottom right).



Ingestion

 Chemicals.

 False sense of fullness.

 Obstruction of normal functions.
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Along with entanglement, ingestion by wildlife is the other hazard posed by monofilament line.1) Chemicals in the plastics that make up monofilament can be poisonous to animals. The type of chemicals in the mixture can control qualities of the line like limpness, strength, toughness and other desirable casting factors.  The color of the line is also controlled by added chemicals. 2) A belly-full of line can cause an artificial feeling of fullness that means an animal may not eat and eventually starve to death, 3) Monofilament line in the gut will also cause complications in the digestive system as it draws up the intestines in pleats, or blocks digestion altogether until the animal dies.  
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Although obviously not an issue in Arizona, entanglement in and ingestion of monofilament is well documented in sea turtles. Scientists believe that turtles are prone to eating monofilament because it is mistaken for jellyfish, their favorite food, as it floats underwater (Gramentz, 1988).  In laboratory experiments it has been shown that turtles are indiscriminant eaters and commonly ingest pieces of plastic along with food (Carr, 1987).  Of 43 green turtles washed up from 1988 to 1993 on both coasts of Florida, 38% had ingested monofilament fishing line (Bjorndal et al., 1994).  According to the Center for Marine Conservation one turtle found in New York had consumed 590 feet of heavy-duty fishing line.
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The photo shows an adult Arizona bald eagle with a piece of monofilament line emerging from the side of the bird’s mouth. The line may be coiled and stuck in the bird’s crop or stomach or, worse, attached to a hook that the bird swallowed, preventing the eagle from removing it. It probably fed on a fish that had broken a line and escaped with hook and line still attached. In a case like this, we make every attempt to trap the eagle to remove the line, however it is very difficult to trap an adult eagle and success is low.



Monofilament Recovery Program

PHASE  I PHASE II
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The Monofilament Recovery Program is implemented in two forms – one being a cardboard container and the other a PVC bin; each is a recycling drop-off for monofilament line. The difference is only in where they go.



Monofilament Recovery 
Containers

Phase I
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AZGFD is cooperatively working with fishing license dealers to display the Monofilament Recovery Containers.  Participating dealers and tackle shop owners keep the cardboard recycling containers in their stores; these contain two boxes, one accepting fishing line and the other for spools. These boxes are filled with line that the shops respool and line people bring in for recycling. Both boxes have UPS postage-paid labels so when full, they can be taped shut and shipped back to Berkley Pure Fishing for recycling at no cost. Reminders to recycle monofilament are being distributed with fishing licenses and regulations. 



Phase II Monofilament Recovery 
Bins
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Monofilament Recovery Bins are placed on site at lakes and rivers throughout the state, targeting bald eagle breeding areas and high-use recreation areas. The Arizona Game and Fish Department has cooperated with the U.S. Forest Service, Maricopa County Parks and Recreation Department, Arizona State Parks, and other volunteers to place the bins, with help from Boy/Girl Scouts, volunteer groups, and angler clubs. Bins are periodically emptied, and the line can be sent for recycling via a pre-paid shipping box.



Fishing companies 
like Berkley© and 
Stren© will convert 
recovered 
monofilament into 
plastic pellets used 
to make  tackle 
boxes, lures, and 
artificial fish 
habitats.
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Once the line is collected and cleaned of hooks and weights, it is shipped to the Berkley recycling facility in Iowa.  There the old line is melted down and converted into raw plastic pellets.  These pellets can then be made into other high density plastic products like tackle boxes, spools for line, and fish habitats.  Discarded line is not made into new monofilament fishing line. All monofilament fishing line can be recycled regardless of weight and test strength. However braided line (braids are made by braiding or weaving fibers of a man-made material like Spectra or Micro-Dyneema into a strand of line.  This makes a very strong, tough line that is very abrasion resistant) and Spiderwire cannot be recycled (The Spider brand was created by a company that manufactured law enforcement equipment. Working with high-tech synthetics to produce bullet-proof vests, they discovered that the fibers used in the vests were ideal for a wide range of applications, including a super-strong fishing line). Keep in mind that fishing line is a high density plastic and requires a special recycling process, therefore it cannot go into regular household recycling bins. Also, if you throw out monofilament in regular trash you are still keeping it out of the environment, but be sure to cut the line into short lengths (6" to 12"), because once it goes to the landfill it can be scavenged there by animals trying to use it to build nests, or eat it. These animals will get entangled, entangle their young, and will bring the line right back out into the environment. 
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We have worked with Scouts and angler groups to install monofilament recovery bins at bald eagle breeding areas (top left) as well as urban fishing lakes (top right). While bald eagles do not nest in urban areas, placement of bins at these lakes familiarizes people with the MRP, creates awareness about the problem, and promotes recycling of line – it also helps animals that do use urban lakes such as herons, cormorants, ducks, geese, etc.
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Monofilament 
recycling bins

At least 75 bins
in 40 locations
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Arizona has >113,642 sq. mi. land area, and only 364 sq. mi. covered by water (0.32% water). The limited amount of water in the state means there is an increased importance in responsible management and use to protect wildlife while accommodating recreation; a 2006 survey reported 422,000 people (resident + non-resident) participated in fishing activities in AZ,  and nearly 1.3 million people participated in wildlife watching (other than fishing & hunting). Bald eagles nest mainly in central AZ along the Verde, Salt, and Gila Rivers and their tributaries, as well as on the Bill Williams River and numerous lakes/reservoirs. As of 2012, there were 66 known breeding areas.At least 75 bins (up to 100) were in place through 2011, within 16 bald eagle breeding areas plus other areas which may host wintering eagles or have nesting ospreys, herons, or other wildlife potentially affected by monofilament, including Kaibab and Dogtown Lakes near Williams; Dead Horse Ranch SP on the Verde near Cottonwood; Watson, Willow, and Goldwater Lakes near Prescott; Willow Springs Lake on the Mogollon Rim; Nelson Reservoir near Springerville; several urban lakes/waters in Phoenix; and Patagonia Lake State Park near Nogales.



• Public 
education

• Recovery 
network

• Cleanup 
events

How is MRP 
untangling the 

problem? • Take the initiative

• Volunteer

• Use the appropriate 
test line

• Replace 
monofilament yearly

• Recycle

What can you do?
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How is MRP untangling the problem? Because the problem requires public participation to control it, the obvious first step is telling people about monofilament issues. Most anglers and people in general care about and have respect for the natural world and when people understand that the issue impacts something they care about, they are more likely to help.Because it is a widespread problem it requires a network of cooperators to enact the monofilament recovery program and sustain it. This is a long-term, ongoing effort and we need many groups to “buy in” to keep it successful (i.e., continue building and maintaining bins, recycling line). There are now programs like this one in at least 25 states. Cleanup events serve multiple purposes – getting line off the ground; inspiring others to participate; tie in with media to spread the word; etc.What can you do?Next time you are at a popular fishing area, look along the shoreline; pick up monofilament and throw it away. Volunteer to build/install bins, to participate in a cleanup event, or to sponsor a Monofilament Recovery Bin and empty it of line on a monthly basis.  If fishing, make sure to have the right line for the job. If your line is too light it will break more frequently so it may be better to use heavier line. Also retrieve your line - this is especially important after miscasting into trees.  It will not always be possible or safe to retrieve lost line, but make the effort whenever possible.  Replace your line annually, especially if you fish a lot – over time the line gets abraded as it rubs against rocks, boats, and other objects making it more likely to break when fighting a fish. Due to Arizona's extreme temperatures and bright sun, monofilament can become brittle and more likely to break. Recycle:  Dispose of used monofilament in the recycling bins at boat ramps or containers at license dealers and tackle shops around Arizona.  If the tackle shop you visit does not have a recovery bin encourage them to participate in the program. 



Arizona Game and Fish Department – Chair
Arizona Army National Guard
Arizona Department of Transportation
Arizona Public Service
Arizona State Parks
American Eagle Research Institute
Army Corps of Engineers
Bureau of Indian Affairs
Bureau of Land Management 
Bureau of Reclamation
Fort McDowell Yavapai Nation
Freeport McMoRan
GeoMarine Incorporated
Gila River Indian Community
The Hopi Tribe
Maricopa County Parks and Recreation Department
National Park Service
Navajo Nation
Salt River Pima-Maricopa Indian Community
Salt River Project
San Carlos Apache Tribe
Tonto Apache Tribe
U.S. Department of Defense
U.S. Fish and Wildlife Service
U.S. Forest Service
White Mountain Apache Tribe

Southwestern Bald Eagle 
Management Committee

www.swbemc.org
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A note about the SWBEMC:  As more bald eagle breeding areas were found in AZ, oversight and coordination of bald eagle management became difficult. The species occurred on many different lands and under the jurisdiction of many agencies. In an effort to increase coordination and communication for the best interest of the bald eagle, the Southwestern Bald Eagle Management Committee was formed in 1984. There are 26 members (as of 2012) of the SWBEMC made up of various federal, state, and local agencies, Native American Tribes, and private organizations. The main goal is to continue interagency cooperation in order to ensure the long-term conservation of the bald eagle in AZ. By participating in the MRP we can contribute to toward this goal while protecting other wildlife at the same time (which is part of AZGFD’s mission in general).


	Arizona Game & Fish Department’s��Monofilament �Recovery Program
	Slide Number 2
	What is Monofilament?
	Estimated Decomposition Rates for Common Debris
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Entanglement
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Ingestion
	Slide Number 14
	Slide Number 15
	Monofilament Recovery Program 
	Monofilament Recovery Containers
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Southwestern Bald Eagle �Management Committee

