
MCHB-AW-ES (40-5f)                                                                                             15 September 2005
MEMORANDUM FOR Commander, Camp Williams, ATTN:  Mr. Sean Hammond, 
17800 Camp Williams Road, Building 301, Bluffdale, Utah  84065
SUBJECT:  Tick Survey No.18-WE-83S6-05, Camp Williams, Utah, 6-11 June 2005
1.  REFERENCES.
     a.  Memorandum, USAEHA-West, HSHB-AW-P, 9 June 1993, Subject:  Pest Management Study No. 16-66-A1EB-93, Camp Williams, Utah, 17-21 May 1993.

     b.  Sonenshine, D. E., (1993) Biology of Ticks, Volume 2. Oxford University Press, New York.

2.  PURPOSE.  The purpose of this survey was to obtain tick distribution data in relationship to environmental factors that influence the spatial distribution of Dermacentor andersoni, the major vector of Rickettsia rickettsia, the causative agent of Rocky Mountain Spotted Fever (RMSF) at Camp Williams, Utah.  Tick samples collected from personnel or tick drags during the 2005 tick season were tested for RMSF to determine baseline infection rates for this species of tick.  A risk determination was also made regarding the distribution of Ixodes pacificus, the tick species most responsible for the transmission of Lyme disease in Utah.  The information gathered during this survey can be used to reduce the chances of personnel acquiring any tick-borne disease while training or working at Camp Williams.

3.  GENERAL.  

     a.  The U.S. Army Center for Health Promotion and Preventive Medicine-West, (USACHPPM-W) Entomological Sciences Division (ESD), conducted a Pest Management Study (Tick Survey) 17-21 May 1993 at Camp Williams, Utah  (Reference 1a).  

     b.  This survey will tie environmental data such as habitat type and vegetation coverage together by incorporating these data into an ArcView Geographic Information System (GIS) project.  The use of GIS technology and the spatial analysis of tick distribution at Camp Williams will help put this data and other factors affecting tick distribution into perspective.  The data collected at selected locations during the study was used to model habitat on the entire installation.  The representation of lower to higher tick densities can be correlated to the risk of acquiring tick-borne disease.

4.  FIELD MATERIALS AND METHODS.  

     a.  Tick drags were conducted at Camp Williams during the four-day period from 7-10 June 2005.  Tick drags made of 1-meter square white flannel cloth, with a wooden dowel attached to the leading edge, were pulled over the ground.  Personnel conducting the drag wore white coveralls to easily see ticks clinging to the body.  During the survey, over 15,000 linear meters comprising 759 collection points were sampled for ticks.  

     b.  Global positioning system (GPS) readings were taken every 20 meters and attempts were made to stay within a certain habitat type during each transect/drag.  At each 20-meter interval the drag and personnel were checked for ticks, tick numbers and a habitat description was recorded.  

     c.  The ticks from each transect/drag or person were field identified and placed into a vial which was labeled with transect and point number.  Following each day of collections the labeled vials were filled with 70% ethanol to preserve the ticks until they were processed at the USACHPPM-W laboratory.

5.  TICK COLLECTIONS.   

     a.  During the survey only 65 D. andersoni were collected off drags or personnel conducting the tick collections.  Prior to the survey Natural Resource personnel from Camp Williams collected ticks that were sent to our laboratory for testing.  These results are included in this report.  Ten members of the 200th Medical Detachment from Fort Stephen A. Douglas, Utah participated in the June survey as part of their Reserve training.  In addition, 6 people from the Natural Resources staff at Camp Williams helped to conduct drags.  For a list of the personnel involved with the tick survey see Enclosure 1.  During the four days of tick collections a single nymph was collected along with 27 males and 37 females (See Table 1).  The nymph and two adults were not be tested, but saved as voucher specimens.
Table 1.  Number of adult Rocky Mountain wood ticks, Dermacentor andersoni, collected from drags at Camp Williams, Utah, 7-10 June 2005

	Site
	Number of D. andersoni

	
	Males
	Females
	Nymphs

	South Tickville 
	3
	5
	0

	North Tickville
	9
	12
	1

	Live Fire
	0
	6
	0

	Engineering Qualification Area
	9
	5
	0

	Wood Hollow
	2
	4
	0

	Series 100
	1
	1
	0

	Stone Mountain
	3
	1
	0

	North Boundary
	0
	3
	0

	Total Ticks
	27
	37
	1


     b.  A number of reasons may account for the relatively low number of ticks collected during the survey compared to collections made in 1993.  Environmental factors such as cooler temperatures (it snowed lightly the afternoon of 7 June) suppress the activity of questing ticks.  In addition, when the ground is moist from rain or snow fewer ticks are collected.  Suspension of cattle and sheep grazing on the installation in 2003 may have reduced tick populations when compared to collections during the previous tick survey in 1993.  A large range fire swept through a portion of the installation in 2001 and tick populations are now just beginning to recover.  Most of the ticks collected during the survey were collected outside of the burned area.
     c.  The map showing the transects of sample sites during the tick survey is shown in Figure 1.  The red dots in the enlarged section, a portion of central Camp Williams, show a representation of the sites where ticks were collected.  These points are overlaid on the total of all sampling points (yellow dots) on a map published by the U.S. Geologic Survey that shows forests in green and grasslands in white.  The specific habitats will be described further as primary vegetation coverage.  These habitat or vegetation types are listed as part of the ArcView coverage at Camp Williams that have been categorized according to the landcover classification focusing on the vegetative community and is based on remotely sensed IKONOS imagery completed in June 2003.
6.  COLLECTION DATA AND HABITAT TYPES.

     a.  There are six major habitat types at Camp Williams characterized for this survey.  Many of the transects sampled had a combination of one or more of the various habitat types.  An objective assessment of each collection point was made based on what habitat type or what predominant vegetation was traversed each 20 meters.  An example of this would include transects sampled in a juniper/sagebrush mosaic.  This habitat type is a combination of both juniper and sage.  The points in this type of habitat would be considered sage only if the vegetation covered by the tick drag was determined to be sage during that 20 meter portion of the transect.  A few points in these transects would be considered juniper if more juniper was traversed during the previous 20 meters.  The major habitats are listed in Table 2 along with transect collection data.

Table 2.  Distribution of Dermacentor andersoni collected by habitat type at Camp Williams, Utah 7-10 June 2005.

	Habitat Type
	Sample Points
	Sample Points

with Ticks
	Percent of

Positive Points
	Total Ticks
	Ticks per Sample

	Riparian
	 24
	      5
	20.83
	     7
	 .292

	Scrub Oak
	     235
	   23
	  9.79
	   37
	 .157

	Sage
	   145
	    13
	  8.97
	      16
	 .110

	Sage Steppe
	   146
	      2
	  1.37
	    2
	 .014

	Grassland
	   167
	      2
	  1.19
	    3
	 .018

	Juniper
	 25
	      0
	  0.00
	    0
	 .000

	Other
	 17
	      0
	  0.00
	    0
	 .000

	TOTAL
	759
	    45
	 5.93
	 65
	 .086


     b. Table 2 shows D. andersoni distribution in specific habitat types by listing the total ticks, the percentage of positive tick encounters, and the number of ticks per sample for each habitat type.  A subjective categorization of relative risk of each habitat type was used based on these three values. Statistical correlations and field observations support the following habitat risk assignments even though the number of sample points taken in the riparian and juniper habitat type is low.  These assessments are also based on comparative studies conducted in highly endemic areas where tick borne-diseases are much more prevalent.  In areas where ticks are a major medical threat their distribution is directly associated with riparian corridors and deciduous forests or closely adjacent habitat.   
[image: image1.png]NAD83 / GRS80

UTM 12N Tlck Survey Sites Camp Williams, Utah 2005 08112005
4o \\;9 £ ! T 'ty" 4 : TN 7 1 :“ LG Vo jr"" T Y S 7' \{\x A

N N,
= \ = \\ \
‘ 3 I I B N ;'5 /‘ ) | ' ) S / f 3 Qi
- 4 =B = 0 y
= ] 4 R > = ' 3 s 0= - y
g// ; - . ' | i 5 Sk |

) y ; \
0035¢eries: \ N
500"

ies Firing-Pin L A

B \,
5 B = cat ’ Y = e S i 3 o . \\\ i \
Z, - - - [ S Y
= - 1 w1 - B - I =4 i = N S TN iy : _:.J 5 \ \3{
" - =k e - , ; — — 3 0 5 = - % S -
-:l ¥ 7 '\::L ] Patie ,/.V-'?L' = = ;h,'/ X ¥ 4 R _I“' I':I \ \ A\ p¢
; N o % \ e 2 | [~ . East Wood Hollow, . A Wz ! ; .
3 > 3 /TN o e —= Y ‘ = " V! ) S L y RO
- ; - 4 ~ : / w ) : Y 2 é A \ -
§ — RAERNS ,. ¥ > ' ‘ | g ‘ Taffdale <~ ) AN, oo
& ~ - | SN = ' _— /~ i R ) A
R IS (V7 =022 WY A SN/ ok Als BN TE
X NN 7 3 _ NN ESRALES o S 2 , ;%SB - _. , st N ] o 4 oW d N AN
- R LAk \ X N 3 AN i AN 2 @ LR ; INO O :Q/ W- B f = § . ! OgT‘ S:Eg Aux 4 o - \\\ } ' -
y. e 2 —\Jt}\’i\\C%“! 9 NASNY EC O R m i j ’,-»/ PAPANY Y - N R & - - POS] aAnge 4 Bolber, \ \ N i 1
N N R 2 It Tt FothEsindine N =7 2 5 720 RGN ) WINAAG 76
> - SRR NN ATl ) SS9 N0 RS - > f \ N\l
7 \ , : N f d [ ! ; Y y ’
l‘ Ay o ),.5-?-[ I _ X .' \ X N ] \ 1 =

\ QN ‘ Pty P | ; / ), : N 1% ~ BSICON ) ;
3 = SN < S k. T ("/“l 2 N \ ; 7% ,"/ __rErl;S/ane N ." = > 8 ? ' \
Y paa : y ¢
Ridge.

; L 300.Series.
- - ~ i AN a ‘ ). FWar—s AN ] 7
i b ' ' - : N ) : \ P [ACAN \ g y : o\ & ‘ \F S N \ -

- ; SN \ W ’ ) ‘ 7t : / : 3 '-;:' : K __.I'—/--- ' A S N
)R A LGNS NN NNUIMEATHRREAZ /) P - Ps 3

'/ 2 o . .
< ? 7 AN g g = Y ’ Mo'\ﬂé&\ - &
N _ ) : R S (g St e A o) ) - e o R
925‘\ & J ~ RACTA: 2 )\_«x’ 3 Eafjimer: : = : s Bﬁ\ef Ho“ w
a ! ':. S - X ™ N e 4 B : MOP N &=

- - . ~ ,/':. & -
NN SN ; A A\ T AAYYSIDSTY N ; S ol e SN = : &
S . N > d '= 2L P B g TN
e % ke = South Beefllollow: 51 O §
; : " na ] /A S =i \ : - i \
= S ) | % = =Y, A\
] Y ) j . A = s 5 - i : -)
: D )RS - ’ VN b o) 0N ) 7 ' ) 2 irfield Ypouth
- ) ) ) EAA g {South Tickyille~~ ; E S S ) \ 2 rriso -
- N 5T LAY @i 2hh N SN 5 = =i Ut g
N /. - . \ / -A. I 7 L j ] 3 Dy in
4 - / - " 2 N = ~ CmM-B A ] ,"P;T_ .
7 D Q S R » 2 J < ; ' \ 7 { = ) o\ e o : T —— 2 hl-\- S u‘F 7
7 Y, ‘ ' PN : 3 ‘ 7 ” DA . 2 N W ~r
) | = % NN IMRACTARE N o -' (L Eourteen:Peaks<=eie e
: 5 S, N N ' \ X . N = 7 | ~ 7 Z RN ~a g 3 ’
= ) _ak@pnngs h ) N _ E >%\\ ( 3 W \ fi | 4 i ; tﬁ'ﬂ AN ;.0 )ﬁ = c / o N L S S -
g > oL is S 5 . \ : \ ! g J ~aoshite = A SRS N SO (BN S o\
JAge RN Q \ X NN AT ! 3 > = N LN Tl
7 - \ SN WA N 2 5 . S0 2N\ o~ /-f e8)
S / ‘, ( g ; N - : £y :'
AN\ ) _ DD NN CpAacFoyr/ % Nl i N el | 2 £
-\.:T % g Classroopm ':' = N <] -
1 \ } I N -
PRER X < N . : . f' - Ay ! N, NG -
N - 5 Z \ \ > B -MOUT, - L~ e . ) A NN “"Q-I e / \ r
N _-ﬁ%n 3 X Q NN R Shdot Iny ’ IJ'HIII ; U ar. POIBt 3 N
; N \\ : ol . R / R . S ., ’!> 3 | \> .“ \ 9
N ! = " | A oS ) ; ) . RN N ans}g? Q A /‘,/ X 100;Series : ‘: . N ‘\“ \ N -
; I r o R \ b: . > o ] - i X = L ®y \ \\
i 2 3 N \ } S Mortar, \ 25 BN [ Ol = : ‘\\ Sy N
3 : 2Ry Oh \ 51 : 3 T N x i “ ]
- ‘\ S 4 ) > M Zero ‘~\ Y - ] ;_\ =
, \ - _ | S
R - 3 = 3 g Cedar
. ;\\\? \"-\ }\ DII /‘} - gl For "\\.\ ‘ SARATOGA SPRINGS
' -\ - \ SRR Mor I' /s A 4~ _ West Landing BIV e P ™ = N
=" . §Ared d (¢ Ng W \
¥ AN ‘ 4 -y St—LQ;I ng ~) )
k\\ &N \ oo y H||‘ \ e - > =
\ N, T Wesiy A
o S = - 167 > ]
| A ggin N\ l
d Area NN : N
Legen - = - \ ,
. \.,\ \\‘~, g ,\ }
L] L] L] 5 \“- v,v\ \\
@ Positive Points | :
.-'. S \ \ 2\ -
J \ - i \ — |
. . / /= RE" ¥2
o Negative Points e , REASZ >/
7 NN ~ \‘<|
e N N \ - o
\-"\ \ \ . =
N b el L
Burn Area \ o . B L ~
‘ - N 7? = — 7
) = n _ -
\ \' - wil
>\. o N = o o g7 13
,‘ | 0 | — — | negative Al 1
| | |/ | E

1:50,000

Brandon Jones | ITAM | 08112005 | Brandon\Ticks\2005Typical.mxd

No warranty is made by the State/Territory/National Guard Bureau as to the accuracy, reliability, or completeness of these data for individual use or aggregate use with other data.
This map is a "living document", in that it is intended to change as new data become available and is incorporated into the Enterprise GIS database.




[image: image4.jpg]
[image: image5.jpg]




     c.   In Utah the risk of acquiring any tick borne disease is tied into the seasonal variability of moisture.  When compared to highly endemic areas of the country there is not a HIGH risk of acquiring tick-borne diseases at Camp Williams.  Therefore, these assessments will consider the likelihood of tick encounters.  
          (1)  While the number of points sampled in the Riparian habitat corridors was limited, the number of ticks per sample (.292) was relatively high.  The percentage of sample points where at least one D. andersoni was collected was also high at 20.83 percent.  This suggests that in this type of habitat it is more likely that ticks are encountered.  Figure 2 and 3 show typical riparian habitat where tick populations are highest during the spring when snow melt provides sufficient moisture to support these populations.  A MODERATE risk of tick bites should be associated with riparian habitat.
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Figure 2.  Riparian habitat with adjacent         Figure 3.  Riparian habitat with adjacent oak sage/juniper
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          (2)  Based on the collection data it was determined that the majority (37/65) or about 57% of the D. andersoni collected at Camp Williams was in the scrub oak stands.  The scrub oak stands comprise about 21 percent of the habitat on Camp Williams.  Figure 4 shows a portion of the extensive area that was burned in a wildfire in the summer of 2001.  In portions of the burn, scrub oak has reemerged and tick populations are all but absent.  This habitat type is comprised of mostly small and closely spaced trees with no canopy.  In areas that were not burned, the scrub oak is tall enough to provide sufficient canopy at about 25 percent of the points sampled.                                            Figure 4.  Burned area with re-emergent oak 

In these areas of oak there is enough canopy, leaf litter and moist microclimate to support tick populations into the summer.  Even though collection data shows that the D. andersoni population is more associated with the oak habitat, less than 10% of the points sampled produced ticks.  Therefore the risk of acquiring tick bites while training in this habitat type is MODERATE.  However, these are the areas of oak habitat where tick bites will most likely occur but the likelihood of acquiring any tick-borne disease should still remain LOW.
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           (3)  The sage habitat type, Figure 5, comprises a portion of the training area at Camp Williams.  Only 13/145 or 8.97% of the collection points were positive for ticks.  Additionally, only three of the positive points produced more than one tick.  Obviously there is a chance of acquiring a tick bite when training in this habitat type but the risk should be considered LOW.  Ticks usually emerge from their winter diapause in March and April as the snow is melting and more ticks would be encountered during this time period.  The risk of tick encounters in this habitat type is almost non-existent as the tick season progresses into the summer.  As the season progresses temperatures increase and the habitat begins to dry out.  Ticks are afforded less protection from desiccation in the sage habitat.  If ticks do not acquire a host they most likely will die from desiccation by early July.                               Figure 5.  Typical Sage habitat at Camp Williams
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(4)  The sagebrush steppe habitat comprises a major portion of the training area at Camp Williams. This habitat type is about 30 percent sage and 70 percent grassland and cannot be considered either sage or grassland. Very few ticks were collected in this habitat type because, similar to the sage habitat, they are subject to desiccation during most of the tick season.  Therefore the risk of tick encounter would be LOW.  For an example of the sagebrush steppe see Figure 6.
                         Figure 6.  Sagebrush Steppe
          (5)  In the grassland habitat, 1.8% of the sample points were positive for ticks.  The grassland habitat may be considered a LOW risk except within 10 meters of the larger growth scrub oak habitat.  See Figure 7 for a good example of the grassland habitat found at Camp Williams.  Grasslands make up about 23.5 percent of the landcover classification.
                
Figure 7.  Camp Williams, Utah example of Grassland habitat
     (6)  Juniper makes up a small amount of the total acreage (9%) on Camp Williams.  No ticks were collected in this habitat type.   Much of the area that is considered Juniper is more of a combination of Juniper, Oak, Sage, or Grassland mosaics.  If ticks are encountered in this type of habitat they would most likely be adjacent to oak stands.  However, as a whole the areas comprised of mostly Juniper trees should be considered as having a LOW risk for acquiring tick bites.  Figure 8 is typical of a Juniper dominant mosaic habitat that includes sage.                                                                                                                                                Figure 8.  Juniper/Sage mosaic
     c.  These assessments are based on the collections made during one week in early June 2005.  
A more chronological evaluation of tick distribution would help to better define tick-borne disease risk at Camp Williams.  In the future ticks should be collected early in the tick season during spring, into the summer and fall for submission to USACHPPM-West for disease testing.  Future collection data could also be incorporated into an existing ArcView project to better define the spatial and temporal distribution of ticks at Camp Williams.  In Utah, D. andersoni nymphs and adults emerge from their winter diapause in early spring.   Nymphs seek a large variety of rodents and small animals, while adults feed on larger animals such as deer, large domestic animals and man.  This heightened activity early in the tick season translates to a higher risk of acquiring a tick bite.  By fall the immature ticks that have reached the adult stage through successive blood meals will become more active as temperatures cool and moisture increases.  This second peak of tick activity also translates to increased risk of tick bite.  Additional tick drags should be performed during the fall to substantiate this premise.  For a map of the installation showing habitat type see Figure 9.
7.  REVIEW.

     a.  Dermacentor andersoni, the tick responsible for transmitting Rocky Mountain Spotted Fever to humans, was primarily found within unburned scrub oak habitat with enough canopy to provide shade and retain moisture, and the riparian corridors at Camp Williams.

     b.  Ixodes pacificus, the tick responsible for transmitting Lyme disease to humans in Utah, was not found in sufficient numbers to pose a major medical threat to personnel training at Camp Williams.  

     c.  Based on the collection data in relation to the major habitat pictured in Figure 9, the density of ticks can be tied a likelihood of tick encounter and depicted on a map of the installation.  This map was constructed for Camp Williams (Figure 10) using Arc View GIS and shows the relative risk of encountering ticks that can transmit disease.  Maps were produced by Mr. Brandon Jones.
     d.  Continual monitoring of the tick populations at Camp Williams throughout the season (April-June) and (mid September- October) would further define the risk map.

     e.  Environmental conditions and the timing of the survey affected the overall number of ticks collected.  Examples of this would be:  

         (1)  Rainy weather or dragging when the ground is moist or wet is a deterrent to collecting ticks and should be avoided.

         (2)  Cold and wet weather in early spring could delay the emergence of over wintering tick populations at Camp Williams.

         (3)  The hot and dry weather during the summer months have a detrimental effect on the tick populations at Camp Williams.
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8.  LABORATORY RESULTS AND COMMENTS.  
     a.  Laboratory personnel prepared tick DNA by extraction with the Genomic DNA Isolation kit from Zymo Research.  DNA was subsequently tested for the presence of Rickettsia species by PCR with primers specific to the Rickettsia species citrate synthase (gltA) gene.  Ten of the 54 tick pools tested positive for Rickettsia species.  These 10 positive samples were then submitted for DNA sequence analysis.  Seven of the 10 samples were successfully sequenced.  All seven sequences were similar but were determined to be an unknown Rickettsia spp.  None of the samples were found to contain Rickettsia rickettsii, the agent responsible for Rocky Mountain Spotted Fever.  The single Ixodes pacificus was negative for Lyme disease.  POC:  Dr. Miguel Quintana (253) 966-3771 or Ms. Heidi Cederholm (253) 966-0452.
     b.  Current research is expanding into spotted fever group infections.  It is not unusual that when a number of ticks are tested a few are found positive for Rickettsia spp.  This does not imply that these “positive” ticks are harboring an organism that can cause pathology in humans.  When gene sequencing shows a close alignment to published gene sequences of known organisms it only means they are more closely related.  More research is needed to distinguish what species of Rickettsia is circulating in the tick population at Camp Williams. What is important is that ticks can harbor disease and attempts to prevent tick bites are the best method to reduce the medical threat of acquiring any tick-borne disease.    
9.  RECOMMENDATIONS.

     a.  Promote public awareness and provide educational programs for installation personnel regarding ticks and the diseases they may transmit to humans.  
     b.  Limit exposure to high-risk tick habitat.  If training is necessary in habitat that supports tick populations, permethrin treated clothing and DEET repellent should be used.
     c.  Encourage the submission of ticks for free testing from troop health clinics or other treatment facilities on Camp Williams.  For information about the DoD Human Tick Test Kit Program see this website: http://chppm-www.apgea.army.mil/ento/TickTestKit/TickKit3.pdf  (This USACHPPM site contains information on the DoD Human Tick Test Kit Program, a tick identification and analysis service provided to DoD health care facilities by the USACHPPM’s Entomological Sciences Program).

     d.  Request support from USACHPPM-West with reference to reinitiating a tick-borne disease risk assessment in the future.
     e.  Continue to submit ticks collected from environmental surveys to USACHPPM-West for disease assays.
10.  If you have questions on the content of this report or this project please contact Mr. Irwin, at DSN 347-0083 or commercial (253) 966-0083, william.e.irwin@us.army.mil  
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THOMAS E. HONADEL
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CAMP WILLIAMS TICK SURVEY
1.  Doug Johnson, Natural Resource Manager, Camp Williams, UT

2.  Sean Hammond, Integrated Training Area Management (ITAM) Manager, Camp Williams, UT,  (801)  253-5660

3.  MAJ Terry Messmer, Commander, 200th Medical Detachment, US Army Reserve, 

Building 100, Soldiers Circle, Fort Stephen A. Douglas, Salt Lake City, UT  84113-5007

(435) 770-3396

4.  Spencer Allred, Natural Resource Technician, Camp Williams UT

5.  Julie Burgess, Natural Resource Technician, Camp Williams, UT

6.  Megan Hirschi, Natural Resource Technician, Camp Williams, UT

7.  Kyle Beagley, Natural Resource Technician, Camp Williams, UT
8.  2LT Tung Shu Yang, 200th Medical Detachment

9.  SFC Eddie Ridenour, 200th Medical Detachment 

10. SGT Tonya Evans, 200th Medical Detachment

11. SGT Eric Klock, 200th Medical Detachment 
12. SGT Aneaya Walker, 200th Medical Detachment

13. SGT Brent Erickson, 200th Medical Detachment 
14. SGT Justin Jensen, 200th Medical Detachment

15. SPC Angelin Tafoya, 200th Medical Detachment
16. SPC Malie Fano, 200th Medical Detachment
17. SPC Ashley Slane, 200th Medical Detachment
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