[image: image1.emf]# Weight M/F Ticks Tag# Trap# Species  Recapture

1 16 M N 106-1 7.1 PERO N

2 26 M N DEP 6.3 PERO N

3 27 F-N N 107-2 1.9 JUMP N

4 30 F-Y N 108-3 1.7 PERO N

5 19 F-N N 109-4 6.8 JUMP N

6 26 M N 110-5 8.2 PERO N

7 25 M N 111-6 8.9 PERO N

8 24 F-Y N 112-7 8.1 PERO N

9 15 M FLEA 113-8 8.3 PERO N

10 30 F-N N 114-9 6.7 PERO N

11 25 M N 115-10 1.6 PERO N

12 18 F-N N 116-11 2.8 PERO N

13 9.5 M N 117-12 1.2 JUMP N

14 29 M N 118-13 1.3 PERO N

15 26 M N RECAP. 1.4 PERO Y-108

16 28 L L L L L L

17 23 M N 119-14 1.1 PERO N

18 24 M N 120-15 1.5 PERO N

19 30 F-N N RECAP. 8.3 PERO Y-110

20 11 F-N N NT 6.7 PERO N

21 29 M N 121-17 5.2 PERO N

22 15 M N RECAP. 8.3 PERO Y-113

23 26 M N 122-18 8.1 JUMP N

24 24 M N 123-19 8.4 PERO N

25 15 M N 124-20 1.9 PERO N

26 12 M N 125-21 7.6 PERO N

27 19 M N 126-22 5.9 PERO N

28 24 M N 127-23 2.5 LEMM N

29 28 F-Y N 128-24 4.5 PERO N

30 18 M N 129-25 6.3 LEMM N

31 24 M N 130-26 6.7 PERO N
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The woods of Vermont are second in the country when it comes to outdoor recreation. The only other state that supersedes Vermont is Alaska. People regularly expose themselves to nature and the organisms that live in the wild. Organisms that have been on the rise in particular are ticks. Dog ticks, Deer ticks, and rarely the Lone Star tick are all present in Vermont. A study sponsored by the Vermont Department of Agriculture focused on collecting tissue samples of mice to better understand the distribution and prevalence of tick transmitted diseases. Lyndon State College was proportioned funds to jointly participate with collecting samples. Students from Lyndon State learned the techniques necessary for successful trapping and data collection. With the expertise and ability to trap without supervision, a spin off project was proposed. This project encompassed the concern of the growing tick population by trying to locate a zone that is low in tick population or free in that matter. The study would thus be expanding upon current knowledge in regards to transmittable diseases located in the woods including but not limited to Vermont. 


Public safety and conservation revolves around the control and prevention of transmittable diseases. Public safety in regards to the level of risk while recreating in a given area. Conservation meaning controlling its prevalence and minimizing the impacts of such diseases, and transfer from organism to organism. It is known that white footed mice along with other small mammals contract and act as a long term host for most tick borne diseases. Finding the infection is as simple as finding the mice. Thankfully the mice are easy to find. Capturing the mice allows for a visual inspection for attached insects. Capturing also allows scientists a chance to collect an ear clip. Testing of the ear clip provide conclusive results. Data collection in key locations illustrate a generalization of other land with similar characteristics in close proximity. Characteristics such as habitat type, food sources, elevation, climate, and predation. For example, a mature coniferous hillside adjacent to a hay field should produce data as one a mile or two away at the same elevation. The possibility of locally high densities is also likely.


The running hypothesis for this study is as follows: An attitudinal gradient across fluctuating habitat zones should indicate towards the ideal habitat conditions to support mammals including but not limited to Peromyscus mice. Additionally, high altitude locations (two thousand feet and over) can be considered “low risk” in regards for tick abundance and the diseases they carry.       


Hogback Mountain in southern Vermont was the site of the studies in the summer/fall of 2015. Hogback has a peak elevation of 2412' and is located fifteen miles west of the Brattleboro area. The Massachusetts state line is seven miles to the south of the site additionally. Trappable land was limited by Molly Stark State park to the west. My area was chosen and positioned in a way that it maximized the number of traps at the highest elevation. Assembly of this grid was soon underway.


 A ten by ten grid of trap locations was initially scouted out for ideal mouse and tick habitat. Each trap location was approximately fifty feet from another. A tape measure was brought into the field to make sure the traps were spaced appropriately. These ten measurements continued in a straight line aided by a compass. At each site a fluorescent flag was placed so that the location can be easily spotted. The flag were labeled with the particular line it was a part of, as well as the trap number. For example: L2T3 signified for trap line two, trap three. Trap locations were often hidden in tall brush or a ditch. To fix this I placed flagging ribbon up high on an adjacent branch so that the ecologist can easily keep their bearings while navigating the trap grid. This particular grid was positioned and orientated to get the most traps at the highest elevation possible. The land was constrictive, as the property line restricted me from trapping at the summit. My highest trap was still only approximately two hundred feet from the summit as a crow flies and forty vertical feet below. This aspect was taken into consideration upon final review of the data collected. Additionally, at the end of each line, a double ribbon of flagging was either hung or wrapped around the nearest tree to signify the termination of the particular line.


When the trap line is complete and graphed, the next step is to put the traps out. The traps used in this study are called Smith live traps. These live traps come in different sizes, but they all are capable in catching the targeted Peromyscus mouse. The traps come folded, and when moved they snap into place in for form of a four sided box. The trap is almost ready to be deployed. The remaining step would be to set the pressure plate. The pressure plate acts as a trigger for releasing the door. The plate is located in the rear of the trap, meaning the critter must be fully or almost all the way inside before the door is allowed to shut. The amount of pressure it took to set off the pressure place was adjustable, and must be checked before setting each trap. A small metal lip within the trap can be bent to achieve desired results. Bent one way and the pressure threshold increases. Bending it an opposite way lowered the amount of pressure it took to set trap door off.  


Bait for these traps was in the form of oats. The oats are to be directly applied into the trap as well as a little sprinkle outside adjacent to the set up. The sets on hogback were not targeted using pre-baiting practices. The act of keeping food available as a form of attractant before trapping begins was not utilized. There was sometimes several weeks between trap nights, meaning the mice caught were already in that area prior to the trap night. The traps were set at dusk and collected at daylight. This practice was not only utilized, but demanded for the fact that only trapping at night produced the highest amounts of the targeted species. Traps that are set out during the day were almost guaranteed to capture a red squirrel. Squirrels in particular can cause damage to the traps, mostly by biting the aluminum sides little by little.


Processing of the mice was done after all of the traps were checked and or retrieved. The mouse was removed from the trap and placed into a small bag for weighing. The weight of the bag was subtracted from the overall weight. A thorough inspection of the mammal was conducted to see if any ticks were attached. Once complete, a small section of the ear was removed from the apex of the mammal’s ear and then suspended in molecular grade water and labeled. The mice were then placed back into the trap from which they came so they can be released appropriately. The end of daily operations was terminated when all the traps were successfully accounted for and collected.                


A detailed analysis of the trap line was conducted directly after a pattern developed in regards to trap success rate. This analysis was done to better understand what the ideal trapping locations are for the targeted species within my study area.



Forest Under-story: Contained beech whips, maple whips, and sometimes heavy grass vegetation. Significant dead and down timber was present at the site. Soils varied and were generally saturated with water with shale-ly rock exposed. Wetness increased as elevation decreased on the same slope. 



Grown Ski Trails: Thick with fern and golden rod. A few islands of whips and partially exposed boulders. Ferns are up to two meters in height.



Upper Trap lines: (Not exceeding trap five in any line) Pine containing vernal pools and or wet spots. Dense understory is present. Beech, striped maple mostly dominating. Trap success was usually high. 



Rock cuts: (Trap 1-5 on lines 5,6,7) Terraced rock cliffs with organic matter covering the benches. East facing slope amongst mature hardwoods. Much like the “upper trap line” description but less dense. 



Lower Trap lines: (6-10) mature maple and assorted hardwood forest. South facing slope with lots of dead and down timber.

Trapping occurred for four nights within the study area, and produced a total of thirty one mammals. Below is the raw data from the field notebook.  
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KEY: WEIGHT: GRAMS M-Male F-Female F-N-Female Non Reproductive F-Y-Female Reproductive L-Lost/Escaped RECAP- Recapture Y/N-Yes,No 1.1-Trap One, Line One. Pero- Peromyscus (White Footed) LEMM- Bog Lemming JUMP-Jumping Mouse


Data collected from the Hogback site showed interesting results. A total of 31 mammals were successfully trapped. 77 percent of those were Peromyscus mice. 12 percent were jumping mice, and 6 percent were Lemmings. None of these mammals had ticks attached to their skin that were observed. Three of the successful trappings were a recapture. Trapping success was at a rate of 7.5%. For every one hundred traps that were set out we got 7.5 mice on average. Some days the trap success rate was way above 7.5% where as other days were below 7.5%. Mice within the trap grid were actively reproducing given the range of weights, age ranges and females in reproductive stages. Other mammal trapping sites across the state also saw the same densities as the hogback site. 


Additional testing for ticks was prescribed for the site, for no ticks at that particular point (Fall 2015) in the study have been recovered. Dr. Alan Giese took a drag cloth to the site in the spring of 2016. Spring being the most active time for ticks, this test should be gathering the highest number of adult ticks that will occur over the course of a year.

 Alan dragged the cloth for a total of 2300 meters and found one tick. This equates to a tick per meter ratio of .0004 ticks/m. Below is a satellite image illustrating both the trap site(Orange) and Alan's path in white.  
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With the data freshly digested, a generalization can be concluded. The hogback test site located in Marlboro, VT has very low tick numbers at all times of the year. Host numbers are thriving on the test site based on the data also. This study points toward that the climate is likely to be the major limiting variable in relation to tick populations. For the hosts, the carrying capacity of the study area is adequate to support a healthy and abundant population.


Future predictions for this site based on the findings would point toward escalation of tick population. This escalation would be complementary to the warming climate. Currently the tick density is subdued by the winter months on hogback. Snow along with cold weather are present well into the time when adult ticks should be out and about reproducing. When that window is blocked by snow, the amount of successful reproductions is reduced. This past winter was a very mild one for the whole north east region. It will not take much change until the ticks will get their running start at this new ground. Areas like this are likely to be spread out along the peaks of Vermont. Finding these safe zones will take both mammal trapping and tick dragging to make an educated forecast given the changing climate. Subsequent studies at this area would add data as time progresses, and could show a slow or possibly an explosion of ticks into the study area. Rate of infiltration will have to be carefully monitored if a result is desired. I personally feel that this study was time well spent towards risk management for outdoorsmen, and a step up for ecologists looking for future testing locations.          
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