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How serious a pest is the gypsy moth?

The GYPSY MOTH (Lymantria dispar L.) is one of the most destructive insect pests of trees and shrubs in eastern North America, where it has defoliated millions of acres.  It is native to Europe and Asia and was brought to the United States in 1869.  Gypsy moth caterpillars feed on tree and shrub leaves in the spring when plants need this new foliage for their own growth.  This stress can leave the tree weakened and more susceptible to disease, attack by other insects, and environmental stresses such as drought. 

The gypsy moth is named for its habit of "hitch-hiking" on plant material and outdoor household items such as cars, boats and mobile homes, and travelers may unknowingly bring the pest to new areas.  Female moths will attach egg masses to nearly any stationary object.  Egg masses may then be carried to new locations where they may start new and devastating infestations if not detected early and eradicated.

The Slow the Spread of the Gypsy Moth Project
The Slow the Spread (STS) Project is a large integrated pest management (IPM) project directed at the gypsy moth. The project, under the aegis of the US Forest Service, involves several administrative agencies at both state and federal levels.  Participating states include Illinois, Indiana, Iowa, Kentucky, Michigan, Minnesota, North Carolina, Ohio, Virginia, West Virginia, and Wisconsin.
While traditional approaches to gypsy moth management address potentially defoliating populations occurring in generally infested areas, the STS project focuses on populations in the area between that of general infestation and generally uninfested.  In this transition zone, populations are low and somewhat discontinuous.  Male moths are the primary population indicators, and other life stages are rarely found.  The project attempts to meet its goals by conducting intensive monitoring with pheromone-baited traps in order to detect isolated or low-level populations in the transition zone.  Although all available tactics to control gypsy moth populations will be considered, emphasis is placed upon the most environmentally benign tactic which meets management objectives.

The STS Project is composed of two types of management areas: the Action Area, where STS management strategies are applied, and the Evaluation Area, where normal state and federal management strategies are maintained.  Data from the Evaluation Area, along with data from surrounding state gypsy moth surveys, will be used to assess the efficacy of STS management strategies in the Action Area.  Intensive monitoring within the Action Area is the foundation of the project and provides the trap catch data used in a decision-making algorithm to determine the appropriate management activities.

For more information on the STS Program visit:

www.gmsts.org 
Your principal job responsibilities

1.  Efficiently install traps according to the grid plotted on your maps, taking accurate GPS readings and keeping careful records of trap locations and visits. Pace yourself! Set daily trap goals (approximately 30-35 traps per day for driving routes and 13-18 traps per day for hike-in routes) and follow a planned route. 

2.  Monitor traps and document trap observations. Forward suspect moths to your lead worker as requested.

3.  Account for all equipment issued and all traps (in numerical order) and lures at the season's conclusion.

4. Follow all state policies and procedures as described in training and in this manual.

5.  Remember at all times to be respectful and courteous.  You are representing the agency you work for and the STS project as a whole while you are placing and inspecting traps.  Dress and behave appropriately.

Delta Trap information and assembly instructions
Description: The trap is designed to attract and retain the adult male gypsy moth (the female cannot fly and is not attracted to the trap).  It is made of a weather-proof, polycoated paperboard that has two of its inside surfaces precoated with an adhesive that will entrap the male moth.

Step-by-step instructions for assembling the gypsy moth trap:

1. Punch out drainage holes while trap is still folded.

2. Staple the lure to the non-sticky side of the trap so that it hangs free. Figure 2
3. Pull open trap-pull sticky sides away from each other.  Figure 2
4. Fold trap into a triangle.  Fold top flap over and staple both ends near the outside of the trap so that the staple is horizontal and near the base of the trap Figure 3
5. Fold corners in at both ends. Figure 4
6. Fold in sides at both ends.  It is best to fold all three flaps simultaneously.  If ends are not folded properly, moth entry may be restricted.  Figure 5
7. Staple or tie trap to tree at chest height; approximately 4-5 feet from the ground.  On young or thin-barked trees, use string and tie trap to tree.  Figure 6
· Do not assemble the traps more than two days in advance.  The lures are very sensitive to summer temperatures and must be stored in a freezer until ready for use.  Once they are taken from the freezer, they are effective for approximately 12 weeks at 85-degrees.  It is important to keep the lures and baited traps in a cool place.  

· Handle the string lure as little as possible and wash your hands after assembling traps.
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Milk Carton information and assembly instructions

Description: The trap is designed to attract, kill, and retain the adult male gypsy moth (the female cannot fly and is not attracted to the trap).  Milk carton traps are larger and can hold many more moths than a delta trap.  There is no adhesive within the trap.  Milk carton traps contain both a lure to attract the male moths and a pesticide strip (DDVP) to kill them once inside.  Milk carton traps will take additional time to assemble. 
Step-by-step instructions for assembling the gypsy moth milk carton trap:

1. Unfold trap, bend at creases and punch out drainage holes and entrance windows. Figure 1
2. Staple bottom flaps to secure the trap bottom. Figure 2
3. Slide hood (shiny side upward) over the body and slide tabs on hood into the perforation on the trap body.  Using a stapler attach the hood tabs to the body.  Figure 3
4. Prepare the string lure and DDVP strip for installation.  DDVP strips should be assembled and installed at the trap site location.  Vinyl gloves should be utilized when handling both the DDVP strip and string lure due to the health hazard associated with these [refer to Materials Safety Data Sheet (MSDS) ] Figure 4
5. The DDVP strip and string lure are stapled to a 7” twist tie.  Place a 1” fold at one end of the twist tie.  Staple the DDVP to the opposite end taking care to leave the protective packaging around the DDVP strip until trap deployment. Figure 5
6. Attach string lure perpendicular to the twist tie 2 ½ “ above the DDVP strip with staple pliers. Figure 6
7. Insert twist tie into the trap body with the one inch fold facing up.  Place the top of the twist tie just behind where the pour spout will open and staple.  To close the trap, staple the top of the trap opposite of the pour spout.  Use a paper clip or small twist tie to secure the spout.  Figure 7
8. Trap should be hung with 18” floral wire to a suitable host type at eye level. Figure 8
To service the trap, just open the pour spout, empty trap contents, and close the spout.
· It is recommended to not assemble the traps until you are in the field.  The lures and DDVP strip are very sensitive to summer temperatures.  Heat inside a car will activate chemical release in the DDVP strip which is a health hazard.  Both the string lure and DDVP strip should be transported in a cooler while in a vehicle.  It is important to keep the lures and DDVP in a cool dry place at all times.  

· Handle both the DDVP strips and the pheromone lure as little as possible and wash your hands after assembling.
Milk Carton Trap Assembly:
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Figure 2

[image: image35.png]


[image: image36.png]WHITWO11:2 15 T 0499500
ara™  E UTH 4388500 || SPeed

KE
Tine of [ay
CAR . P
u . il
|.-.'HIT%EI1 12 WHITWO113
- GPS Accuracy
h 4 T .
Heading
Ll
500"
OWErZ00N
b
w =
=i
z

WHITWO113
aram
KE
W
Ll
5007
QWErZoom



[image: image37.png]WHITWO112 15 T 04923000
1.5% H UTH 438g500 || SPeed

KE
Tine of [ay
o 06520
u . il
WHITWO112 WHITWO113
% % @ GRS Accuracy
- 8["
Heading
Ll
500"
OWErZ00N

H

WHITWO112
1.5,
KE
WHITWO112
m
oo~
OWerzoom



[image: image38.png]Ready|[Resume Navigation
Recaolculate
Hide Guidance Text
Setup Hap

ed
00:

WKE

HMaopSource Info

Measure Distance

CEm for Main Menu

00
QW ErZ00m




[image: image6.jpg]


[image: image7.jpg]




[image: image8.jpg]



Figure 3


Figure 4
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Figure 5 




Figure 6
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Figure 7 
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Cut away image to show inside of trap

Figure 8
[image: image15.jpg]Identifying Gypsy Moth, Lymantria dispar (L.), Life Stages

Egg mass:

Eggs are laid in a buff-colored, velvety mass. The egg
mass contains an average of 500 eggs and is approxi-
mately the size of a quarter. Eggs are laid during July
and August and hatch the following spring from late April
through early May. Egg masses may be laid on living or
inanimate objects such as bark flaps, rocks, lawn furni-
ture, logs, and car wheel wells.

Caterpillar (Larva):

The caterpillar ranges from 1/8" to 2 1/2" in length de-
pending upon its age and sex, males are smaller. Itis
dark and hairy with spots along its back: The five pairs
of spots nearest the head are blue and the last six
pair are red. Caterpillars actively consume plant foli-
age from early May through early July.

Pupa (Cocoon):

The pupal case wich contains the pupa, an inactive stage
when the caterpillar changes into an adult moth is dark
reddish brown and leathery looking. It can range in size
from 3/4" to 1 1/2" long and 1/4" to 1/2" wide, Pupae are
found from late July to early August.

Adult moth:

The adult male has feathered antennae and is light beige
to dark brown with black jagged bands on its forewings.
lts wingspread ranges from 3/4" to 1 1/2". The adult fe-
male moth is white with brown zig-zag markings on her
wings and narrow antennae. Its wingspread ranges from
1"t0 2". Females do not fly because their bodies are too
heavy with eggs. They release a strong sex attractant
(pheromone) in order to attract the male moths, which
are strong flyers and capable of mating with several fe-
males. The female produces eggs for one egg mass and
then dies. Adults moths are typically active from mid-
July through early September.

Other moths with feathered antennae:

Two other moth species with feathered antennae are fre-
quently caught in gypsy moth traps. The white-marked
tussock moth, is somewhat similar to the male gypsy
moth, but it is generally smaller, lighter in color and miss-
ing the black jagged bands on its forewings. These can
appear in traps in fairly high numbers.

The white slant-line moth is nearly completely white or
pale yellow and should not be confused with gypsy moth
in any way.

Egg mass
from a healthy
population
(actual size)

5-6 instar larvae (actual size)

Female pupa
(actual size;
the male pupa
is half this
size)

= Female
= - gypsy moth
=~ (actual size)
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SETTING TRAPS

A Day In the life of a Trapper – Trap Set

· Plan route, stay organized, make sure you have enough traps constructed for the day’s trapping.
· Drive to target circle and find good spot.  Approach house with trapping materials including brochure and door hanger.  Ask permission to place traps on private property.  If no one is home, leave message on door hanger.

· Write the trap name on trap and staple to tree.  Flip trap to make sure it is secure.  
· Record GPS data and fill out survey notebook.
· Look at map, navigate to next trap.
· Repeat until end of day.
· Construct enough traps for the next day of trapping.
General Instructions

You will be using the set of maps supplied to you.  Before starting out each day, determine your route, penciling directions on your map if this helps.  The order of trap set is left to the trapper.  By setting easier traps first, you may discover roads or paths not on the maps which allow access into an area which may have at first appeared difficult to get to.  Or you may choose to tackle some heavy duty hiking traps early and save easier road access traps for a rainy day.  Whether driving or hiking, always have a supply of twice your daily recommended traps ready at all times. 

The circles covering the maps are target set areas.  Traps must be placed within these target circles, but there is no need to try to get the trap in the center of the circle.  Everything within the target circle is a potentially valid trap location.  As long as you are setting traps within the target circles, you are ensuring proper spacing of the traps which provides the best data possible.  On rare occasions, it just isn’t possible to get into a target circle, but if you can get close, it is preferable to setting no trap at all.  If you cannot set the trap within the target circle, set the trap as close to the circle as possible.  Never set two traps closer to each other than the distance between two target circles (the intertrap distance).  Maintaining a good grid with properly spaced traps, even in areas where access and terrain along with time constraints dictate a less than perfect grid, will result in better data and help us locate gypsy moth populations.  If there is absolutely no site available or no way to access a target circle, you may enter an omit trap code and move on.  If your agency requires it, contact your supervisor for omit approval.
Mark the location of the traps you set on the field maps.

Record the trap information in your survey notebook.  Enter the appropriate data including trap name, GPS coordinates, date, a quick sketch of the area and any additional notes.  The survey notebook should always reflect correct and accurate trap location information.  Accurate trap information on maps and survey notebooks will be a great asset in helping you locate the trap on return visits but even more importantly it allows someone else to find the trap.
Remember: Hang the trap first and then do the paper work!!

Contacting the property owner
If placing a trap on private property, always try to obtain permission to place a trap in a homeowner's yard.  NEVER knock on a homeowner’s door before 7:00 a.m.

1. Identify yourself.
2. Briefly explain your purpose, show the trap and offer the homeowner a gypsy moth brochure.
3. If the resident refuses, thank them for their time and move on to the next house.

4. Ask resident not to move the trap to a new location.

5. NEVER step into a home, even if invited, this is for your safety.

6. If no one is home, and the location is acceptable, leave a door hanger notice.  Make sure you fill out the trap location and 9-digit trap name on the door hanger.  Place door hanger inside screen or storm door if possible.  Note: IT IS ILLEGAL TO LEAVE NOTICE IN A MAILBOX!
Trap placement
1.  Look at the field map and try to determine a likely spot within the target circle to navigate toward.  Easy access and a good route to your next trap are good to keep in mind.
2.
Once in the target circle it is time to choose a specific trap location.  If you speak to the homeowner they may suggest the best place to locate the trap (away from play areas, etc).

Urban trapping:  Traps tend to draw attention, so avoid heavily trafficked areas such as boulevard trees, front yards or the middle of a park.  When located in conspicuous places there is a greater risk of vandalism or destruction.  In densely urban areas the backyard is often the most protected and least trafficked place for the trap.  Suburban trapping however can be the opposite.  Any inconspicuous location can work, often times a tree near the road or front yard works best.

Rural trapping:  More wooded areas means more desirable places to hang a trap.  When placing a trap at a home, trees near the road offer easy access and are easy to spot while remaining unobtrusive for the homeowner.
3.  Additional considerations:
· Air circulation:  Traps are baited with a sex pheromone that is dispersed by the wind.  Make certain there is adequate air circulation and avoid hanging trap in dense foliage.  This also assures a clear flight path to the trap for the male moths.

· Sunlight:  Avoid placing the trap where it will be exposed to direct sunlight for a prolonged period of time.  Sunlight will break down the laminated exterior of the trap and may decrease the effective life of the pheromone strip.  Think open shade or north sides of trees.
· Wooded situations:  Place the trap on the edge or corner of the woodlot rather than deep in the interior. Gypsy moths tend to favor edges and corners. If there are no good landmarks nearby, use vinyl flagging ribbon to mark the area.
· Hanging height:  Place the trap on a tree at chest height (4-5 feet off the ground) and on the north side of the tree. This is optimal trapping height and allows for easier inspection during trap checks.  Once you’ve stapled the trap, flip it up once or twice to make sure it is firmly attached.
Where NOT to set traps

Traps placed at the following sites are often missing or damaged before the trapping season is over:
· On school property or along paths where children walk to school

· Places where children play

· In parks or picnic areas at sites where people can see the trap (place trap out of sight)

· On properties with vicious dogs or “Beware of Dog” signs

· On properties with "For Sale" signs or construction underway

· At sites behind gates; the gate may be locked next time

· Where animals such as cattle or horses can disturb the trap

· On extremely dusty roads

· In the middle of dense foliage
· On tress that will be covered in poison ivy/oak, honeysuckle, etc.

· At sites where road construction is scheduled or in progress

· On branches of trees and shrubs overhanging roads

· On trees in parking lots

· On side of host tree facing public sidewalks or streets

· On trees marked for cutting or removal

· On newly planted or young trees

· On birch as the bark can be damaged from staples, use string if no other site available

· Near a sprinkler

Double-check to be sure the trap contains a pheromone strip.

NOTE: Please let your supervisor know and make a note of any angry landowners (name/address) refusing a trap so that we may avoid them in the future! 

Labeling traps in the field

Be sure to record the trap name on the trap exactly as it is printed on your map and survey notebook. For identification in the field, you will need to use the 9-digit trap name.  In quad based states, the first five digits are the quad abbreviation (Stpsw), the next four the site number (0178).  In county based states the first 3 digits are the county FIPS code, the next two are block-id and the last four are the site number.
Example for trap labeling: STPSW0178 (quads)  013/00/1002 (county)
Traps should be marked using a black wax/grease pencil or permanent marker. Use the trap name from the corresponding trap location on your map. DO NOT number traps ahead of time. 

Once the trap is set:

· Take a GPS point and enter the trap code

· Immediately complete the paperwork for the trap including a brief site sketch

· As accurately as possible mark the quad map at the trap location
· Plan route to next trap
The Trap Code - What to enter during trap set
Every trap has a unique nine digit code to identify it from other traps.  This trap name is comprised of the quad abbreviation in which the target point falls and a four digit number in quad based states.  In county based states it is a three digit county FIPS code, a two digit block id and a 4 digit site number.
When a trap is set, data is entered into the GPS or recorded by the Trapper Gadget in the form of a trap code.  The trap code consists of three parts, all of which are necessary to identify the trap and relate information about the trap from the field to the database. The trap code entry will look like this on the GPS: STPSW0178D or 013001002D
What does it mean?

Here is a breakdown of what the numbers represent:


The QUAD ABBREVIATION will be entered in position 1-5.  Quad abbreviations are predetermined and marked on each of your field maps.  For quad abbreviations shorter than 5 characters a space holder must be utilized for position  4 and 5.  For example the quad RENO has only 4 characters so you must put a space before entering the site number (RENO 0178D).  Note the space between the “O” and the zero.
Positions 1 through 5 also represent COUNTY FIPS and BLOCK ID.  Remember to enter leading zeros.

The SITE NUMBER will be entered in position 6-9.  Site numbers are predetermined and marked on each of your field maps.  The site number is unique within each quad or block.  The site number also tells us about the type of trap being set depending on the number range.
0001 – 0999 – standard trapping grid
1000 – 7999 – delimit trapping grid
8000 – 8999 –predetermined regulatory traps, additionally the hundreds digit indicates the type of site:

· 8800 - nursery traps 

· 8600 - mill and lumber operation traps 

· 8500 - firewood dealer traps

· 8400 - state park traps
· 8300 – Rest areas and welcome centers
· 8200 - campgrounds outside state parks
· 8100 - Ports
9000 – 9999 – additional random traps you may be instructed to set

The TRAP TYPE will be entered in position 10.

D - Delta trap 


M - Milk Carton


O - Omitted site

The OMIT REASON will be entered in position 11.  Data will only be entered here if this is an omitted site.  You should have VERY few omitted sites.

H - No structure on which to hang trap


L - Landowner denied access


O - Obstacle prohibited access


W - Inaccessible terrain- too wet


R - Inaccessible terrain- too rough or steep


V - Inaccessible terrain- vegetation too thick or crop fields


S - Safety hazard

Traps OUTSIDE THE TARGET CIRCLE will also be entered in position 11.
If you are unable to set the trap within the target circle, you may place a trap outside the target circle.  This is preferable to omitting a trap.  Enter “B” for boundary in position 11.  This will notify your supervisor and the database that the trap was placed outside the target circle.  When setting a trap outside the target circle do not set one so far away that it will interfere with the next target circle.
Filling out your Survey Notebook
Record the following in your Survey Notebook. Make sure the number in the notebook correctly corresponds to the number entered into the GPS unit and on the trap (10-11 digits)!

1. Trap name
2. Placement date – month and day
3. GPS reading for trap placement- UTM easting and northing
4. Tree species – record tree species to the best of your ability
5. How notified – indicate if notice of trap placement was written or oral
6. Notes – additional information to help locate the trap or note presence of a dog
7. Address - Name of business, street address, mailbox number
8. Trap check – enter date checked, condition of trap, and number of suspect moths
9. Trap removal – enter date removed, condition of trap, and number of suspect moths
Guidelines for drawing trap location sketch
· Name of road or street on which trap is set
· Reference to nearest road or intersection (include mileage)
· Direction and distance off road
· Relative size, and location of trees; wind row or woodlot
· House or fire number
· COLOR of house and trim
· Include recognizable landmarks such as mailbox, sign, bridge, power lines, rail road crossings, fire hydrant, etc.

· Always indicate the side of the street the trap is on; use north, south, east and west, not left or right!
· Never relate the location of one trap to another. If one trap is missing, it may be difficult to locate the next one. 

· Even a simple sketch will help you pinpoint the trap location once you are arrived in the area.  The sketch map is especially important for helping others find traps you have placed – do not skip the sketch map!

Omitted Traps
Record the trap name and write the word “Omit” in the site map sketch area.  Include the correct omit reason code.  Example: Omit-W
Omit Codes:


H- No structure on which to hand trap


L- Landowner denied access


O- Obstacle prohibited access


W- Inaccessible terrain- too wet


R- Inaccessible terrain- too rough or steep


V- Inaccessible terrain- vegetation too thick or crop fields


S- Safety hazard

CHECKING TRAPS
A Day in the life of a trapper – Trap Check

· Plan route, stay organized

· Drive to each trap, do not re-contact homeowners or leave a message

· If the trap is in good condition:

· Peek inside the trap to check for moths, write date and moth catch on the trap, record data and moth catch in GPS or Gadget and survey notebook

· If the trap is in poor condition or missing:

· Replace trap with new trap, write trap name on the new trap and hang in the same location, record data in GPS or Gadget and survey notebook, discard old trap.

· If the trap has moths:

· Check with your agency as to whether to bring the in the delta trap or contents of the milk carton for verification of moth species.
· Look at map, navigate to next trap

· Repeat until end of day

· Construct enough traps for the next day of trapping.  You’ll want enough ready to use as replacements if needed.
General Instructions

1. Be organized and efficient so that you can check all of your traps in a timely fashion.

2. You do not have to contact the property owner during trap check.  Have a supply of traps ready to use as replacements.

3. Do not remove the delta trap from the tree, simply open one side of the trap for a good check.  If it is missing, the inside covered with dust, insects or spiders, damaged, on the ground, or the lure is stuck in the sticky material, replace the trap.  Remember to number the replacement trap the same as the original.

4. If you empty the contents of a milk-carton trap into a Ziploc, make sure to label the bag with the trap name.
5. Using your grease pencil, mark the month and day (e.g. 7/24) on the trap each time you check it.  Mark the date on any replacement trap you set. 

6. Take a GPS reading and immediately complete all paperwork for that trap.

7. Mark your field map to indicate that you have inspected the trap.

8. If a suspect moth is found in a delta trap, and your agency requires it, replace the trap, take the positive trap with you and turn it in to your supervisor.  If you have any doubts, consider it a positive catch and get confirmation from your supervisor.
9. Go on to the next trap
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Checking traps

After your traps are set, trap check will begin in July or August depending on your route (male moth flight
varies from south to north).

1. Check your traps from south to north, completing one township at a time . You do not have to contact
the property owner during trap check. Have a supply of 30 traps ready to use as replacements.

2. Do not remove trap from the tree, simply open one side of the trap for a good check. If there is a gypsy
moth in the trap or if it is missing, covered with dust, insects or spiders, damaged, on the ground, or the
lure is stuck in the sticky material, replace the trap. Remember to number the replacement trap the
same as the original. Keep the old trap for inventory.

3. Using your grease pencil, mark the month and date on the trap at each check, e.g. 7/24.
4. Back at your car, take another GPS reading and immediately complete all paperwork for trap.
5. Place a GREEN CHECK next to the RED DOT and trap number on the map (see following page).

6. If suspect moth is found, compare it to the photographs and samples provided to you. If you suspect
that you have a male gypsy moth:

\ Fillouta Suspect Gypsy Moth Specimen Collection Specimen form, redrawing your site map
for 5 or more moths in a single trap. Flag the tree with 10"-12” of vinyl flagging ribbon.

\ Staple pink copy to trap and give it to your lead worker.

\' Mail white and canary copies of the suspect form MDA with your WAR.

\ The front pages of your survey notebook are for recording gypsy moth captures. Complete the
required information.

\ Put an ORANGE circle around the trap number on your map AFTER positive identification.

(continued)

1” -1.5” wing-
span

dark, jagged bands
on forewings

distinctive “commas”
on both top and

male gypsy moth underside views male gypsy moth
-top - underside

Females do not fly, but may be found on nearby tree trunks. If you find an egg mass, DO NOT REMOVE
IT. Mark the location very carefully and report it to your lead worker immediately. Do not do inde-
pendent field ID until instructed.

Contact your lead worker as soon as possible for any moth catches in nurseries,
garden centers or mills. Submit all such catches to your lead worker.
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The Trap Code – Trap Check and Removal
During trap check and removal the code entered into the GPS or Gadget differs from trap set.  The first 9 digits are the same ones used at trap set these being the trap name. We need them again so we know which trap is being visited.  With the extra information we will be able to tell if it was a check or removal, the trap condition, and whether or not there were moths in the trap.  The trap code at trap inspection will look like this on the GPS:  HUDSO0101MG000 (quad) or 005002015FD001 (county).

First 9 digits are the trap name and are the same as trap set.

Immediately following the SITE NUMBER, add the following information:

The TRAP CHECK will be entered in position 10.  Enter one of the following codes for the type of check:

M- Midseason (trap check): entered for any trap check, even if you visit the trap more than once before removal.



F- Final (trap removal) - only used when taking the trap down at the end of the season
The TRAP CONDITION will be entered in position 11.  Enter one of the following codes for the condition of the trap:

G -
Good 

D 
Damaged (trap must be replaced if it’s trap check)

M -
Missing (a new trap is hung if it’s trap check)

I 
Inaccessible

The CATCH will be entered in positions 12-14.  Enter the actual catch value; include negative finds and leading zeros.  Example: an empty trap would be entered as 000, 1 moth would be entered 001, and 11 moths would be entered as 011.

Example:  HUDSO0101MG011
If the trap is Missing or Inaccessible do not enter any trap catch.  A zero means no moths were detected which is not the same as no data or a null value.
Example:  HUDSO0101MM
Replacing Traps

A trap must be replaced for any of the following reasons:

1. Missing trap: Make absolutely sure that the trap is missing.  The first time you check your traps you may think a lot of them are missing.  Some of them may be on the ground or you won’t find them right away.  Look around a bit to determine if the trap is actually missing.  The simple sketch map in your survey notebook will help you pinpoint the trap location once you are in the vicinity.
2. Damaged traps:

· Dirty or damaged trap - ripped or torn to the extent that a male gypsy moth would not be retained in the trap if one flew in, or the sticky material is covered with dust, dirt or other materials that jeopardize the integrity of the trap.

· Full of insects or spiders

· Lure strip immersed in sticky material

· Bird or other animal in the trap - When the trap is properly constructed and closed this should not happen.  However, there are some persistent critters out there that will find their way into the trap!

Protocol for replacing traps:

· Copy all information from the original trap to the new trap adding date of check.

· Hang the new trap in the exact location as the old trap.

· Record in your notebook the date and reason that the trap was replaced.

Removing Traps at Final Check

1. Open both ends of the trap for a thorough last check.
2. Enter a final GPS record and complete all necessary paperwork immediately.
3. Retain traps for inventory if your supervisor requires it.
4. Go on to the next trap.

PLEASE NOTE:  All equipment and unused supplies must be returned in good condition on checkout day.  Allow enough time to go through checkout procedures.  You will be held accountable for your equipment.  Returned items damaged due to normal field use will not be charged to you.  

Every trap must be removed and accounted for.

Landowner Refusal

Removing or replacing unwanted traps
You may be instructed to return to a site to remove a trap or you may be notified (possibly by the homeowner) that the trap has been destroyed.  If possible, locate an available site nearby and reset the trap. 

· Take a new GPS reading using the same trap name, make a note and inform your lead worker.

· Record the changes in your survey notebook and map records. 

· If trap can’t be reset, mark notebook and map location as an omitted site 

· Take a new GPS reading for the trap set and include an “O” for omitted and “L” for omit reason.
· Notify your supervisor of the new record, as it will cause an error at the database and need to be addressed.
Trapper Gadget:  The trapper gadget does not allow edits to data once it has been recorded.  In the event of a landowner refusal all GPS transactions will need to take place using the Garmin GPS.   Make a note in the survey notebook so you remember to use the Garmin at trap check and remove as the Gadget won’t allow you to record a visit if the trap has been moved more than 100 feet.
Note: If a landowner instructs you to remove the trap or indicates that it has been destroyed, highlight this location on your map and let your supervisor know.  Record as much information about the site as possible, including address.  This information will help us avoid hostile situations for future trappers.
Garmin 60CSX GPS
1. Getting started
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2. Recording Waypoints
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3. View/ Edit/ Delete Stored Waypoints
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4. Other Information
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  - can be used to switch between all main GPS loaded screens. 
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 - is used to back out of any sub menu item. (i.e. Waypoint, Mark Waypoint, Find or other windows that may appear on the screen due to choosing a wrong menu item.)


DO NOT edit UTMs while entering Trap Location unless approved by Trapper Supervisor.

Prior to marking a waypoint and saving it to the GPS, it’s a good habit to check the Satellite Status Screen for signal status.  If 2D GPS Location or accuracy over 75 ft is found, the signal quality is less than desired.  Allow signal to strengthen before entering position.  Signal quality should improve.  If not, document info into your Trap Log.
Note- This doesn’t happen very often.
What the GPS Tells Us

The GPS data collected each time you mark a waypoint is the foundation for all of the databases, maps, statistics and reports the STS project produces each year.  The trapcode you enter on each trap visit is the primary data entry for the entire program.
In addition to the trapcode, the GPS collects the date, time and location of each trap visit.  This information is used to add value to data entered in the trapcode.  The date becomes important when moths are flying as it gives us a snapshot of the moth life cycle.

From the data entered by you and the data collected by the GPS unit we get:

· Physical location of trap

· Date of trap set, check and removal

· Number of trap visits

· Presence of moths

· A timeframe of when moth flight is occurring

· The condition of each trap, a data quality assurance because a damaged trap may not collect moths

· Number of days each trap was deployed

· The type of sites moths are being found (important for regulatory actions!)

Because the GPS data is the backbone of the entire data stream, expect your supervisor to spend some time checking over the files downloaded from the units each week.  Any inconsistency must be checked and confirmed lest the error make it to the database causing confusion, heartache or worse, loss of data.  We do what we can in the office using GIS tools and the target circles, but sometimes the only way to figure out what is going on is to check the paper records kept by each trapper.  Paper records provide not only a backup should GPS data be lost, but a redundancy which we can check against when things appear to have gone awry.

That is why GPS data is so important and why the paper records must also be maintained.  Fewer GPS data entry errors means fewer calls from lead workers and GIS staff trying to figure out what is going on!

DATA ENTRY ERRORS ARE THE MOST COMMON MISTAKE.

PLEASE TAKE THE TIME TO ENTER ALL DATA CAREFULLY AND CORRECTLY.

Getting Inside the Target Circle
	Grid Type
	Inter-trap Distance (meters)
	Target Circle Radius (meters)
	Target Circle Radius

(miles)
	Target Circle Radius

(feet)

	8k
	8000
	2400
	1.49
	7874

	4mi
	6437
	1930
	1.2
	6332

	5k
	5000
	1500
	0.93
	4921

	3mi
	4828
	1448
	0.9
	4751

	2 mi
	3219
	965
	0.6
	3166

	3 k
	3000
	900
	0.56
	2953

	1x2 mi
	2276
	683
	0.42
	2241

	2 k
	2000
	600
	0.37
	1968

	1 mi
	1609
	483
	0.30
	1585

	1 k
	1000
	300
	0.19
	984

	4/mi
	805
	240
	0.15
	787

	9/mi
	536
	160
	0.1
	525

	500 m
	500
	150
	0.09
	492

	250 m
	250
	75
	0.05
	246


To determine the spacing for your maps, use the scale bar on the map to measure the distance from the center of one target circle to the center of the next target circle.  Then use the table above to determine how close you need to be to the site node to be within the target circle.





Using a Compass – The Basics

Your compass will play a vital role in navigating to trap locations.  Even with the GPS unit you should know how to properly use a compass; in fact, the compass and GPS unit work very well as a team.
Here is a very simple explanation of your compass.  A compass is simply a dial with directional and 360 degree markings around the edge, a magnetized needle with one end painted red indicates magnetic north.  For a compass to function properly it must sit flat so the needle is able to rotate freely; it is also important to avoid having your compass near metal objects that can attract the point of the needle.

Because a compass needle always points north you are able to use a compass for several navigation tasks.  First determine direction, second walk a desired bearing and third with a map determine necessary direction of travel.  Here are steps to complete each of these tasks.
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Determine Direction

1. Hold the compass level in the palm of your hand, chest high, with the red direction of travel-arrow facing away from your body.
2. Rotate the compass housing so that the orienting arrow and the direction of travel-arrow align.

3. Turn your body including your feet until the red end of the compass needle aligns with the orienting arrow.

4. You are now facing north.  West is to your left, east is to your right and south is behind you.

Walk a Desired Bearing

This is a very important functionality because your GPS will tell you the bearing you need to walk in order to get to a trap location.  However, because as you walk and satellite strength changes the GPS may continuously change bearing.  You can use your compass to limit your reliability on your GPS and avoid staring at your GPS as the direction it tells you to walk jumps around.

1.  Make sure you have a strong GPS signal and you are standing still.  Read the bearing provided by the GPS to the trap location you are trying to reach.

2.  Turn the compass housing so that the given bearing number aligns with the white line (mark) and the red direction of travel-arrow facing away from you.

3.  Turn your body including feet so that the red end of the needle aligns with the orienting arrow.

4.  Begin walking in that direction making sure to keep the arrows aligned.

5.  It may be helpful to stop every 50 ft or so and align with an object in the distance that allows the needle to stay aligned with the orienting arrow.  Then when you get to that object find another object in the distance and continue.

Determine Necessary Direction of Travel

To do this you will need a map of the area you are in (with a north arrow or meridian lines) and your compass.  This can be very helpful if your GPS stops working.  You will still be able to navigate and get to your next trap location or back to your car.

1.  Place your compass flat on the map with the red direction of travel-arrow facing the direction of desired travel, with the long edge creating a straight line between points A and B.  

2.  Turn the compass housing until the orienting arrow points north on the map/aligns with the meridian lines.

** There are a number of serious mistakes that can be made here. Be absolutely certain that you know where north is on the map, and be sure that the orienting arrow is pointing towards the north on the map. Normally, north will be up on the map. The possible mistake is to let the orienting arrow point towards the south on the map.
And then, keep an eye on the edge of the compass. If the edge isn't going along the line from A to B when you have finished turning the compass housing, you will have an error in your direction, and it can take you off your course. 

3.  When you are sure you have the compass housing right, you may take the compass away from the map. And now, you can in fact read the azimuth off the housing, from where the housing meets the direction arrow.

The last step is the same as Walking a Desired Bearing, steps 3, 4 and 5.

Call your supervisor and inform him/her that you are having GPS problems.  We will do whatever is necessary to keep your GPS unit working well.  You can still set/check/remove traps even if your GPS unit is not working.  Make sure your Survey Notebook Records are filled out as completely as possible!!  Please make certain your maps are complete and accurate as they will be the only record of the trap location, and your supervisor will need to be able to easily locate the trap to gather the missing data.
GPS PROBLEM SOLVING CHART

	PROBLEM
	POSSIBLE CAUSE
	TRY THIS SOLUTION

	GPS unit will not turn on


	Bad power connection

Batteries are dead
	-Check all connections

-Check to see if batteries are installed correctly

-Replace with four new AA alkaline batteries.

	Takes more than 10 minutes to get a position fix
	Obstacles nearby interfering with view to satellites.


	-Move to a new location.

-Make sure antenna is pointing up, and has a clear view of the sky

-Check Sat Status to see where the satellites are and if the receiver is collecting data.

-If you have driven a long distance with the GPS unit turned off, it may take a while to locate satellites.  This process may be sped up by going to Satellite Status page and pressing MENU, selecting New Location, and AUTOMATIC.  This tells the GPS unit to look for different satellites and recalculate the satellite constellation. 



	GPS unit locks up or shuts down upon satellite lock
	Firmware issue
	Try shutting off the unit and turning it back on.  If problem persists contact supervisor immediately to arrange for a replacement unit.  The firmware needs to be updated by GIS staff.

	You are in the middle of the woods but the GPS Map page shows you as being on some road
	The Unit may be set to “snap to road”
	On map page press Menu; select Setup Map, press enter; on the Map tab, scroll down to LOCK ON ROAD, press enter, select Off, press enter, press quit.  Your unit will no longer center your location to the nearest road (useful mainly for car navigation)
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Error Correction
Errors happen, we know that.  From time to time your supervisor of trapping coordinator may ask for your help in resolving data errors.  This is a list of errors you may encounter during the trapping season.  There are other errors that the database still checks for but have become all but obsolete due to GPS units and data handling software.  If you see a message not on this list that you do not understand, contact your database manager.
Invalid initials for agency – The database has no record of this trapper working for you.  Most often this happens when a late hire’s information has not been passed along to your database manager.  Also look for typos.
No site data found – Every planned site is preloaded to the database.  There is a special routine to handle 9000 series random sites.  If the database cannot match the record to a predetermined site, this error occurs.  Check to make sure that the quad abbreviation and site number (or county/block/site) are correct and that this site is valid for the current year.  Just because you trapped there last year, doesn’t mean we planned to do it this year.

Duplicate site in county/block – Another placement or omit record with the same county/block/site/state fields has already entered the database.  In the case of two placements, evaluating the UTM coordinates can aid in determining if a site has been misnamed.

Duplicate site in quad – Another placement or omit record with the same quad/site/state fields has already entered the database.  In the case of two placements, evaluating the UTM coordinates can aid in determining if a site has been misnamed.

Duplicate UTMs – The EXACT same easting and northing are already in the database.  This error can occur with a duplicate site error or when a trapper enters two records at one location.  If you cannot figure out what happened, contact your database manager for help.  It is possible the other site is not in your agency.

Quad abbreviation/code invalid – The recorded quad abbreviation does not match an abbreviation know to the database.  Check for typos.
Site number is zero – Just what it says.  Sites are numbered with positive whole numbers.
Trap type invalid – Trap type must be “D”, “M” or “O”. All other letters are invalid.
Grid node outside quad – the gridnode coordinates for this site lie outside the bounds of the quad specified.  Check to make sure the quad abbreviation and UTMs are correct.
Omit reason missing – The site has been omitted, but no reason given.
Record date later than current date – The date included in the record is later than the system date when the file is loaded.
Date invalid – The date string is not in a format that the database can read.  Look for typos or misaligned data fields.

Catch Present, Trap Missing/Inaccessible – The trapper entered the trap condition “Missing” or “Inaccessible” and also entered a trap catch.  BLACB0012MM000, for instance.  Either the condition or the catch must be wrong, since you cannot count the moths in a trap you couldn’t find.

Catch value missing – The trapper failed to enter a catch for a trap reported as “Good” or “Damaged”.

Duplicate Inspection – Another inspection for this site, in the same state, on the same day has already entered the database.  QC inspections do not cause this error when conducted on the same day as the trapper check.  Often, either a QC was miscoded as a regular inspection or the trapper has submitted two records for the same inspection.

Duplicate final visit – A final visit inspection has already been recorded for this site.  Since the trap is assumed removed from the field at final inspection, only one is allowed.  A Final QC check will not duplicate a trapper’s regular final inspection. 
Final visit before Midseason – The final date inside the final inspection record is earlier in the year than the date in the midseason record.  This error has nothing to do with when, or in what order, the records were loaded into the database. 

Inspection at omitted site – This site is in the database as omitted, therefore there should be no trap present to inspect.  If the trap has been placed, submit a placement record and notify your database manager that the omit should be removed.

No trap placement record match – An inspection record has been submitted for a site that does not have a corresponding placement.  If the inspection record has the correct county/block site or quad/site information, find the placement information from the trapper’s notes and submit a placement record.
Fail code missing or invalid – A QC inspection has failed a trap but did not include an acceptable failure reason.

QC Field Check code invalid – The record appears to be a QC inspection, but where the Pass or Fail code should be, there is something other than a “P” or “F”.

Trap condition invalid – Trap condition must be recorded as “D”, “G”, “I”, or “M”.  All other letters are invalid.
Inspection too far – The UTMs recorded at inspection are greater than 200 meters from the reported placement UTMs.  Double check that both the placement and inspection UTMs are what you believe they should be.  Did you record the site number correctly?  Did you wait until you got back to your car or were at the next trap site to record the inspection?  We are testing this error in 2010 in an effort to determine if this variance is due to trapper habits or GPS signal quality.  If you are absolutely certain you were at the correct location, recorded the GPS waypoint AT the trap and had a 3D satellite signal, let your supervisor know.
TABS
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Turn on the GPS – press and hold power button until you hear a beep.





POWER





Welcome screen appears.


Allow the GPS to cycle to the satellite screen on its own (will take a few seconds).








Acquiring satellites screen will appear.  It may take 30 seconds to lock onto the satellites.  Could take slightly longer if you moved 50 miles or so from last acquisition point.


Make sure you allow the GPS to lock onto a 3D location before marking your waypoint or the last position may be recorded for the waypoint.





Once four or more satellites are in view overhead, the accuracy screen will appear.


If accuracy is over 100 feet, wait a few seconds to see if the GPS will realign satellite configuration for a better signal (10-25 ft. is average). 








Press Mark





Mark waypoint screen will appear.


Use the Rocker Keypad � to scroll up to the location box (001 defaulted in the box) and press enter.








Replace the default waypoint name with the trap location (alpha-numeric codes) established for your state by using the rocker keypad.  Shift/arrow up key changes between upper and lower case letters and activates the number pad to the right.


After entering trap location, move cursor to OK above shift arrow and hit enter.





Record UTM location in trap log.


Scroll cursor to OK at the bottom of the waypoint screen and press Enter.  Once the waypoint screen disappears, you have successfully captured the location information.








Press �.  Then use the rocker keypad and scroll to Waypoints and press Enter.  





With Rocker Keypad scroll to desired waypoint and press Enter.  If you have numerous waypoints, you can press menu while on the waypoint screen and choose Find by Name to locate the file without scrolling through the entire list.  Type in the trap name and press OK.


At this point you can choose Delete, Map (shows on the loaded road map) or Go To which will navigate you back to the location.


NOTE:  Warning!  When you press menu from the waypoint list screen, it will allow you to find by nearest, by symbol or delete all waypoints and/or all waypoints by symbol.  Trappers should not “Delete All”.  This function is to be completed by trapper supervisors or the Agency Trapping Coordinator.





It is also possible to determine the grid spacing using your GPS and the pre-loaded target points using the Measure Distance tool to measure between two points on the screen.


�On the Map Screen, press Menu, select Measure Distance and press ENTER.  You are returned to the Map Screen.





Use the Rocker Keypad to move the map pointer noticing the distance readout in the upper left corner of the map screen.  You are currently measuring the distance from your current location (the black triangle) to the map cursor.  By pressing ENTER you set the current map cursor location as an anchor point, and using the rocker keypad, moving the cursor will give you a distance from the anchor to the new cursor location. A dashed line indicates the distance being measured.





Now scroll your map cursor to the next waypoint and look at the distance readout.  In the example, it is 1.5 km from Whitw0113 to Whitw0112.  The grid spacing here is 1500 meters, the target circle is 30% the grid spacing, so 500 meters is a good approximation for the target circle (450 would be the actual, but we won’t fuss about it).  
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