
Oregon Grasshopper and Mormon Cricket Survey Summary for 2019 
 
Introduction 
 The 2019 Oregon Grasshopper (GH) and Mormon cricket (MC) Survey season, conducted by the 
Oregon Department of Agriculture (ODA) in cooperation with the United States Department of 
Agriculture (USDA) Animal and Plant Health Inspection Service (APHIS) Plant Protection and 
Quarantine (PPQ) State Plant Health Director office, spanned from 30 April to 23 August 2019.  In 
2019, a total of 1,620 sites were visited (Fig. 1).  Location of survey stops is based both on our 
standard search for and assessment of GH and MC populations and responding to requests for 
assistance with delimitation. 
 
Grasshoppers 
 This year’s survey found the Oregon grasshopper population substantially lower compared to the 
previous few years (Fig. 2, Table 1, Table 2).  The decline in density is not evident across all of 
eastern Oregon, and several of these regions will be highlighted with a closer look below (Fig. 2).  
While we had areas of high density consistent with the historical pattern (Fig. 5) there were a few 
populations in outbreak at either new locations or those only infrequently experiencing high densities.   
 Of the total stops made 674 were during the period for nymphal grasshopper survey and 946 
during the adult period (Table 2).  Nymphal survey takes place early in the season and is used to 
locate potential outbreak areas for response during the current year.  Adult survey (this year 8 July – 
23 August) is used by ODA and APHIS to make predictions for the following season, considering 
economic levels as 8 or more grasshoppers per square yard.  The 237 Common Data Sites (standard 
locations visited each year for year-to-year comparison) were included in the survey. 
 Approximately 2.4 million acres across 18 counties in eastern Oregon were estimated to contain 
economically infested locations (Fig. 3, Table 2).  Nine of these counties had greater than 100,000 
economically infested acres (Fig. 6; Table 3; Appendix 1).   
 Survey resources have been reduced since 2011 (Sites Surveyed, No. of Surveyors, Table 2) so 
the percent of economically infested acreage to the total surveyed acreage may be more useful for 
comparing the between year trend in population density.  Such a comparison from 2013 through 2019 
shows grasshopper population densities in the eastern Oregon may be starting a decline (Fig. 4, 
Table 1, Table 2).   
 
Table 1. A comparison of grasshopper (GH) infestation densities (/ yd2) adjusted for effort 

(percentage of total surveyed acres within each year).  
  

 Percent of Total Surveyed Acres  
Year Economic Non-Econ No GH 
  

2019 26 43 31  
2018 40 37 23  
2017 43 36 21  
2016 39 42 19  
2015 35 40 25  
2014 23 39 38  
2013 14 39 47  
2012 34 47 20  
2011 39 43 18  
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Table 2. Oregon Grasshopper Survey Statistics from 2005 through 2019.  Economic infestation ³ 8 

grasshoppers / yd2.  
  

  Grasshopper Sites Surveyed   
 Number Acres of     Samples Mean Number 
 Counties Econ.     w/Econ GH / of GH 
Year Infested Infest. Total Nymph Adult Treatment Density yd2* Surveyors 
  

2019 17 2,364,191 1,620 674 946 0 399 33 2.5 
2018 18 3,838,637 2,183 1,147 1,036 0 748 44 2.5 
2017 17 3,314,742 1,657 769 888  653 58 2.5 
2016 18 2,980,051 1,381 507 874 0 484 21 2 
2015 17 2,495,073 1,712 803 909 0 437 25 3 
2014 19 1,031,673 1,767 914 853 0 333 29 2.5 
2013 15 869,857 1,489 462 935 92 280 50 2.5 
2012 17 1,178,872 1,135 387 748 34 526 34 2.5 
2011 18 2,888,455 3,139 1880 914 345 1093 20 6 
2010 12 1,910,222 1,905 795 750 360 488 21 6 
2009 11 151,974 998 491 507  108 18 4 
2008 12 1,129,820 2,722 1116 1606  360 29 6 
2007 13 798,358 1,585 706 870  298 18 6 
2006 14 97,399 1,368 750 618  100 16 6 
2005 9 64,751 859 306 423  115 15 5 
  

*Mean of economically infested samples 
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Figure 1.  2019 Grasshopper / Mormon cricket Survey stops distributed across eastern Oregon.  
(1:2,400k) 
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Figure 2.  2019 grasshopper survey densities (/yd2) classified to seven levels.  Black rectangles 
indicate areas given a closer examination below.  (1:2,400,000) 
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Figure 3.  2019 grasshopper density area estimates (/yd2) classified by economic category.  
(1:2,400,000) 
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Figure 4.  Percentage (within each season) of surveyed area (acres) estimated to have grasshoppers 
at an economic density. 
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Figure 5.  Number of economically infested years for grasshoppers in eastern Oregon 1953 – 2019, 
overlaid with 2019 survey locations.  (1:2300k) 
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Figure 6.  2019 Grasshopper survey locations superimposed on Oregon counties ranked by 
economically infested acreage.  (1:2,375,000) 
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Table 3. Surveyed area (ac) density estimates 2019 summarized by economic classification within a 
county. 

Economic Classes Summed by County Economic Classes as % within County 
Non- Non- 

County Economic Economic No GH Totals Economic Economic No GH 
Baker 246,170 234,701 113,008 593,879 41.5 39.5 19.0 
Crook 87,505 171,347 301,713 560,565 15.6 30.6 53.8 
Deschutes 12,557 48,683 179,591 240,831 5.2 20.2 74.6 
Gilliam 21,492 166,408 179,808 367,707 5.8 45.3 48.9 
Grant 164,222 194,525 128,298 487,044 33.7 39.9 26.3 
Harney 291,359 467,713 405,362 1,164,435 25.0 40.2 34.8 
Hood River 0 22,223 11,312 33,535 0.0 66.3 33.7 
Jackson 49,664 3,751 0 53,415 93.0 7.0 0.0 
Jefferson 36,280 156,385 89,341 282,006 12.9 55.5 31.7 
Klamath 242,577 399,977 149,013 791,567 30.6 50.5 18.8 
Lake 114,933 516,171 412,905 1,044,009 11.0 49.4 39.5 
Malheur 368,831 466,691 281,575 1,117,097 33.0 41.8 25.2 
Morrow 54,075 206,324 153,977 414,376 13.0 49.8 37.2 
Sherman 2,759 122,506 59,720 184,985 1.5 66.2 32.3 
Umatilla 162,308 277,084 119,780 559,172 29.0 49.6 21.4 
Union 171,486 116,098 52,894 340,478 50.4 34.1 15.5 
Wallowa 198,723 114,406 31,921 345,050 57.6 33.2 9.3 
Wasco 52,308 195,181 114,594 362,083 14.4 53.9 31.6 
Wheeler 86,941 143,467 145,484 375,892 23.1 38.2 38.7 

Totals 2,364,191 4,023,640 2,930,295 9,318,127 25.4 43.2 31.4 

Table 4. The number of grasshopper stops by Density Category (/yd2) and Dominant Life Stage 
encountered across the entire season. 

Dominant Developmental Stage 
Density Totals Egg 1 2 3 4 5 Adult 

0 601 
1 – 3 362 0 54 53 17 29 16 193 
4 – 7 259 0 51 45 12 34 14 103 

8 – 15 182 0 41 31 7 16 12 75 
16 – 25 86 0 10 12 4 12 13 35 
26 – 50 70 0 7 12 2 0 11 38 

> 50 60 0 8 11 3 0 10 28 

1620 0 171 164 45 91 76 472 

Percentages: 0 16.8 16.1 4.4 8.9 7.5 46.3 
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Figure 7.  Current locations of the Common Data Sites. 

Table 5. Number of grasshopper survey stops at the Common Data Sites showing Density Category (GH/yd2) by 
Dominant Developmental Stage for the entire Season.  We monitored a total of 237 CDS locations for Oregon. 

Dominant Developmental Stage 
Density Totals Egg 1 2 3 4 5 Adult 

0 75 
1 – 3 66 0 1 0 0 2 0 63 
4 – 7 43 0 0 0 0 1 2 40 

8 – 15 25 0 0 0 0 1 1 23 
16 – 25 13 0 0 0 0 0 0 13 
26 – 50 8 0 0 0 0 0 0 8 

> 50 7 0 0 0 0 0 0 7 

237 0 1 0 0 4 3 154 

Percentages: 0 0.6 0 0 2.5 1.9 95.1 
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A Closer Look 
 While grasshopper populations have declined for eastern Oregon collectively, some local areas 
are undergoing very problematic levels (Fig. 2).  In the following section we zoom in on 15 of these 
areas. Local managers and owners can visualize where we found significantly high densities and put 
early season scouting into their 2020 plans. 
 
1-Lakecreek, Jackson County.   
 

 
Figure 8.  Grasshopper classified densities (GH/yd2) in the area near Lakecreek, Jackson County.  
(1:14k) 
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2-Near Prospect, Jackson County. 
 

 
Figure 9.  Grasshopper classified densities (GH/yd2) southeast of Prospect in Jackson County.  
(1:10k) 
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3-Klamath Marsh National Wildlife Refuge in Klamath County. 
 

 
Figure 10.  Grasshopper classified densities (GH/yd2) at survey locations on and around the Klamath 
Marsh National Wildlife Refuge in Klamath County.  (1:140k) 
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4-Drews Valley, Lake County.

Figure 11.  Grasshopper survey classified densities (GH/yd2) at locations northwest of Lakeview, 
Drews Valley, Lake County.  (1:75k) 
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5-Southern Harney County.   
 
2017 saw suppression efforts around Malheur Lake and in areas east of Steens Mountain.  During 
this season we encountered very few locations of high density near Malheur Lake, though there are 
several problem areas both east and west of Steens Mountain (Fig. 12). 
 

 
Figure 12.  Grasshopper classified densities (GH/yd2) and area estimations at locations in the area 
around Steens Mountain.  (1:300k) 
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6-Southern Malheur County.   
 

 
Figure 13.  Grasshopper classified densities (GH/yd2) and area estimations at areas around and north 
of McDermitt.  (1:150k) 
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7-Central Malheur County.   
 

 
Figure 14.  Grasshopper classified densities (GH/yd2) and area estimations from the area around 
Rome, east to Jordan Valley and north.  (1:350k) 
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8-Eastern Baker County.   
 

 
Figure 15.  Grasshopper classified densities (GH/yd2) and area estimations in areas of eastern Baker 
County.  (1:350k) 
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9-Eastern Wallowa County.   
 

 
Figure 16.  Grasshopper classified densities (GH/yd2) and area estimations at locations across 
eastern Wallowa County.  (1:325k) 
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10-Northern Union and Western Wallowa Counties.   
 

 
Figure 17.  Grasshopper classified densities (GH/yd2) and area estimations at locations in northern-
western Wallowa County and westward into Union County.  (1:260k) 
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11-Southeast Union County.   
 

 
Figure 18.  Grasshopper classified densities (GH/yd2) and area estimations at locations in southeast 
Union County (City of Union in center).  (1:200k) 
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12-John Day Area, Grant County.   
 

 
Figure 19.  Grasshopper classified densities (GH/yd2) at locations in the John Day region.  (1:300k) 
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13-SE Wasco County.   
 

 
Figure 20.  Grasshopper classified densities (GH/yd2) at locations around Antelope (SE Wasco 
County) and the region to the southeast.  (1:140k) 
 
  



Oregon Grasshopper and Mormon Cricket Survey Summary 2019 24 

 
14-Mitchell Area, Wheeler County.   
 

 
Figure 21.  Grasshopper classified densities (GH/yd2) and area estimations in the region around 
Mitchell, Wheeler County.  (1:175k) 
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15-Isolated Pasture / Crop Land, Crook County.   
 
In a small valley supporting pasture and some cropping local reports suggest grasshoppers achieved 
densities not previously seen in the affected holdings (Fig. 22).  They were thick enough to keep us 
from being able to get accurate density estimates.  Early season monitoring and a quick response (if 
called for) will be important for managing this grasshopper population and agriculture interests for 
2020. 
 

 
Figure 22.  Grasshopper classified densities (/yd2) in a small valley SSE of Prineville, Crook County.  
(1:25k) 
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Tribal Lands 
The grasshopper survey intersected tribal holdings at several locations across eastern Oregon 
(~135,864 ac; 54,982 ha), including the Umatilla and Warm Springs Reservations (Fig. 23).  Area 
estimates on the Umatilla and Warm Springs Reservations contained both Economic and Non-
economic densities (Table 6).   
 
The largest area including survey density estimates occurred on the Confederated Tribes of the 
Umatilla Indian Reservation (Fig. 25), followed by acreage on the Confederated Tribes of the Warm 
Springs Reservation (Fig. 24).  
 
Table 6.  2019 grasshopper survey area estimates intersecting with eastern Oregon tribal lands.  
  

 Economic Non-Economic No Grasshoppers 
 Acres Hectares Acres Hectares Acres Hectares 
        
Burns Reservation 226 92 0 0 5 2 
Ft McDermitt Reservation 0 0 0 0 0 0 
Umatilla Reservation 48,129 19,478 32,839 13,290 895 362 
Warm Springs Reservation12,558 5,082 17,534 7,096 17,144 6,938 
Other* 4,938 1,997 1,359 549 237 96 
        

TOTALS 65,851 26,649 51,732 20,935 18,281 7,398 
Grand Totals 135,864 54,982 
  

*BIA lands not identified with a particular tribe or confederation in GIS resources available to ODA. 
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Figure 23.  2019 grasshopper survey areas intersecting tribal lands.  Superimposed rectangles 
indicate the six geographic areas where this occurred.  Black rectangles with an asterisk indicate 
areas given a closer examination below.  1=239 ac; 2=Warm Springs, 47,234 ac; 3=635 ac; 4=5,663 
ac; 5=CTUIR, 81,862 ac; 6=Burns, 231 ac.  (1:1900k) 
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A Closer Look 
 
2-Warm Springs Area, Jefferson and Wasco Counties.   
 

 
Figure 24.  Grasshopper survey areas of economic density intersecting tribal land on the 
Confederated Tribes of the Warm Springs Indian Reservation.  Economic density: ³8 grasshoppers 
per square yard.  (1:190k) 
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5-CTUIR Area, Umatilla County.   
 

 
Figure 25.  Grasshopper survey areas of economic density intersecting tribal land on the 
Confederated Tribes of the Umatilla Indian Reservation.  Economic density: ³8 grasshoppers per 
square yard.  (1:190k) 
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Mormon Crickets 
 In 2018 the burgeoning population of Idaho Mormon crickets spilled across the border and overran 
Jordan Valley (central Malheur County) and surrounding areas.  The people in Gilliam County, in the 
area around Arlington, were in the second year of their battle with the ‘crickets’.   
 For 2019, due to excellent community/regional coordination the crickets were kept out of Arlington 
(no new bands entered the city) and their impact in the crops was lessened.  While the people of 
Jordan Valley may have better information, this year our survey found no Mormon crickets in Jordan 
Valley. 
 Robert Srygley (USDA, ARS, Sidney, MT) continued his research on Mormon cricket egg 
development and delayed hatch (‘hedge betting’) with the cooperation of Arlington locals.  All hope 
that Bob’s work will help anticipate population outbreaks and assist in planning the long-term local 
response which will be required now and in the future. 

Table 7. The number of Mormon cricket stops by Density Category (/yd2) and Dominant Life Stage 
encountered across the entire season. 

Dominant Developmental Stage 
Density Totals Egg 1 2 3 4 5 6 7 Adult 

0 1584 
1 – 3 26 0 0 9 10 4 2 0 0 1 
4 – 7 4 0 0 1 1 2 0 0 0 0 

8 – 15 10 0 1 0 5 3 1 0 0 0 
16 – 25 9 0 0 2 5 2 0 0 0 0 
26 – 50 9 0 0 0 2 4 1 0 0 2 

> 50 19 0 1 1 2 11 1 0 0 3 

1661 0 2 13 25 26 5 0 0 6 
Percentages: 0 2.6 16.9 32.5 33.8 6.5 0 0 7.8 
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Figure 26.  Locations surveyed for Mormon crickets (Anabrus sp.) in eastern Oregon classified by 
density (/yd2).  (1:2400k) 
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A Closer Look 
 
1-Arlington Area, Gilliam County.   
 
 
 

 
Figure 27.  2018 Mormon cricket survey results in the Arlington - Blalock Canyon area.  (1:140k) 
 
  



Oregon Grasshopper and Mormon Cricket Survey Summary 2019 33 

2-Jordon Valley Area, Malheur County.   
 

 
Figure 28.  2018 Mormon cricket survey results in the Jordon Valley area.  (1:175k) 
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Summary 
 The Oregon Grasshopper and Mormon cricket Survey is conducted by the Oregon Department of 
Agriculture (ODA) in cooperation with the United States Department of Agriculture (USDA) Animal 
and Plant Health Inspection Service (APHIS) Plant Protection and Quarantine (PPQ) State Plant 
Health Director office (Portland, OR).   
 The density of grasshoppers over eastern Oregon appears to be in decline from its recent peak in 
2017 (previous peak was 2011).  While this is good news for many, others are battling extremely high 
local numbers – some for the first time.  Areas of high density were scattered across eastern Oregon, 
though some counties did have more acreage estimated to be have economically significant 
populations.   
 During 2019 a total of 1,620 sampling locations were visited, 674 during the nymphal grasshopper 
survey period and 946 during the adult period (starting on 8 July).  Nymphal survey takes place early 
in the season and is used to locate potential outbreak areas for response during the current year.  
Adult survey is used by ODA and APHIS to make predictions for the following season, considering 
economic levels as 8 or more grasshoppers per square yard.  This season there were 399 locations 
(26% of all sampled sites) that were estimated to have densities of ³8 grasshoppers / yd2.  Land 
managers located within or near regions of high density should focus on early detection (hatch).  If 
early 2020 populations appear to be of significant density it is both fiscally and environmentally 
advantageous to intervene early in the grasshopper life cycle. 
 There are three areas in eastern Oregon known for Mormon cricket populations: the Arlington-
Blalock Canyon area of Gilliam County, the region around Jordon Valley (primarily an Idaho 
population) in Malheur County and NW Wallowa County.  In the last few years significant populations 
have plagued the Arlington and Jordon Valley area.  Both may be on the decline now though only 
time will tell.  Certainly, Arlington and vicinity appears to have had less pressure this past season, a 
trend likely encouraged by the coordinate management efforts of local city, county and private 
interests. 
 If you have encountered grasshopper or Mormon cricket issues and could benefit from information 
or assistance (non-treatment) please contact us (below).  We are happy to help with delimitation-field 
assessment survey work, providing information and even giving workshops. 
 
 
Paul Blom, Oregon Department of Agriculture, Hermiston, OR, 503-508-1253, 
pblom@oda.state.or.us 
Colin Park, USDA-APHIS-PPQ, Portland, OR, 503-351-7143, Colin.G.Park@usda.gov 
December 2019 
 
 
Rangeland Grasshopper and Mormon cricket program: 
Go to http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/planthealth/sa_domestic_pests_and_diseases/sa_pests_and_diseases/ 
then click on Plant Health-Pests and Diseases, then Pest and Disease Programs, and finally on 
Grasshopper / Mormon cricket 
ARS resource page for grasshopper and Mormon Cricket: 
http://www.sidney.ars.usda.gov/grasshopper/ 
https://www.oregon.gov/ODA/programs/IPPM/SurveyTreatment/Pages/GrasshoppersCrickets.aspx 
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Appendix 1.  Estimate of the acreage with economic levels of grasshopper infestation (³8 grasshoppers / yd2) based on the 
2019 survey. 
  
 Economic Classes Summed by Watershed Economic Classes Summed by Count 
     
County Watershed Economic Non-Economic No Grasshoppers Economic Non-Economic No Grasshoppers 
  
Baker Alder Creek-Pritchard Creek 17,862 14,829 478 246,170 234,701 113,008 
 Baldock Slough-Powder River 79 26,513 140    
 Big Creek 1,994 348 6,230    
 Big Creek-Burnt River 12,557 11,480 69    
 Birch Creek-Snake River 0 7,982 14,922    
 Bridge Creek-Middle Fork John Day River 0 7 0    
 Burnt River 43,546 22,720 15,433    
 Burnt River Canyon-Burnt River 2,971 8 1    
 Camp Creek 0 53 11,037    
 Clarks Creek-Burnt River 0 29,719 38    
 Eagle Creek 3,220 2,486 7,755    
 Love Creek-Powder River 29,032 20,970 6,975    
 Lower Powder River 18,064 6,112 12    
 Middle Willow Creek 0 0 84    
 North Fork Burnt River 12,554 23,400 2,134    
 North Powder River 27 0 0    
 Pine Creek 12,264 0 0    
 Rock Creek-Powder River 465 11,332 0    
 Rock Creek-Snake River 28,572 6,131 13    
 Ruckles Creek-Powder River 49,041 26,605 24,046    
 South Fork Burnt River 0 1,622 1,424    
 Sutton Creek-Powder River 12,543 6,542 12,079    
 Upper Powder River 0 11,435 10,138    
 Upper Willow Creek 0 260 0    
 Wolf Creek-Powder River 1,379 4,145 0    
Crook Bear Creek 19,432 11,049 9,144 87,505 171,347 301,713 
 Buck Creek 0 0 2,257    
 Camp Creek 0 26,419 28,424    
 Chimney Rock-Crooked River 0 0 6,336    
 Deep Creek 4,856 5,129 670    
 Grindstone Creek 0 2,596 17,877    
 Horse Heaven Creek-Crooked River 0 0 65,694    
 Juniper Butte-Crooked River 0 0 1,165    
 Lower Beaver Creek 17,485 7,722 12,341    
 Lower Crooked Valley-Crooked River 0 118 18,640    
 Lower Dry River 0 10,540 15,303    
 Lower North Fork Crooked River 36 4,372 1,742    
 Lower Ochoco Creek 0 0 23,767    
 Lower South Fork Crooked River 0 25,148 22,138    
 Paulina Creek 4,951 16,177 3,619    
 Prineville Reservoir-Crooked River 0 0 4,553    
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County Watershed Economic Non-Economic No Grasshoppers Economic Non-Economic No Grasshoppers 
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 Soldiers Cap 0 2,612 0    
 South Fork Beaver Creek 0 12,517 3,313    
 Twelvemile Creek 0 0 268    
 Upper Beaver Creek 14,955 15,224 5,998    
 Upper Dry River 0 4,262 15,084    
 Upper North Fork Crooked River 25,057 16,816 5,884    
 Upper Ochoco Creek 8 0 22,614    
 Upper South Fork Crooked River 0 0 3,484    
 Watson Creek-Crooked River 724 10,390 11,120    
 Willow Creek 0 255 278    
Deschutes Bear Creek 0 0 1,325 12,557 48,683 179,591 
 Deep Canyon 0 0 1,638    
 Fall River-Deschutes River 4,788 359 7    
 Juniper Butte-Crooked River 0 6,003 6,755    
 Long Prairie 0 0 9,264    
 Lower Crooked Valley-Crooked River 0 0 326    
 Lower Dry River 0 4,996 0    
 Lower Little Deschutes River 7,769 3,221 6,833    
 McKenzie Canyon-Deschutes River 0 245 15,893    
 Middle Little Deschutes River 0 0 1,680    
 Soldiers Cap 0 7,569 34,819    
 Squaw Creek 0 0 156    
 Upper Dry River 0 14,028 64,274    
 Upper South Fork Crooked River 0 12,261 36,621    
Gilliam Butte Creek 0 4,685 4,484 21,492 166,408 179,808 
 Eightmile Canyon 4,295 18,216 35,490    
 Ferry Canyon-John Day River 0 0 27,588    
 John Day River 4,779 6,040 939    
 Lower Lake Umatilla 3,142 53,257 25,522    
 Lower Rock Creek 0 35,314 40,102    
 Lower Willow Creek 9,276 6,770 630    
 Scott Canyon-John Day River 0 808 26,007    
 Thirtymile Creek 0 31,930 10,244    
 Upper Rock Creek 0 9,387 8,801    
Grant Bear Creek 0 2,778 6,311 164,222 194,525 128,298 
 Beech Creek 12,162 0 13,117    
 Big Creek-Middle Fork John Day River 2,119 13,223 1    
 Bridge Creek-Middle Fork John Day River 12,557 2,080 0    
 Canyon Creek 0 0 1,113    
 Cottonwood Creek 28,645 9,456 235    
 Eight Mile Creek-Middle Fork John Day River 5,941 7,555 0    
 Fields Creek-John Day River 12,763 4,773 7,993    
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 Grindstone Creek 0 0 1    
 Grub Creek-John Day River 19,236 16,055 9,349    
 Headwaters Silvies River 106 13,582 31,230    
 John Day River-Johnson Creek 0 4,351 14,165    
 Kahler Creek-John Day River 0 2,190 0    
 Laycock Creek-John Day River 10,835 0 3,271    
 Long Creek 43,128 9,926 873    
 Lower North Fork John Day River 3,894 17,906 69    
 Lower South Fork John Day River 0 15,918 15    
 Middle South Fork John Day River 2,946 8 0    
 Murderers Creek 0 12,377 0    
 North Fork Burnt River 0 2 0    
 Reynolds Creek-John Day River 0 11,653 11,281    
 Rock Creek 0 778 0    
 South Fork Beaver Creek 0 3,098 14,729    
 Upper Beaver Creek 0 1,562 0    
 Upper Middle John Day 0 10,696 7,723    
 Upper Silvies River 0 34,399 6,823    
 Upper South Fork John Day River 9,505 0 0    
 Wall Creek 386 155 0    
Harney Alvord Lake 19,245 35,921 23,359 291,359 467,713 405,362 
 Big Alvord  Creek 458 3,046 28    
 Big Alvord Creek 18,700 5,644 6,353    
 Big Stick Creek 0 5,349 12,069    
 Buck Creek 0 0 97    
 Buckaroo Lake 0 7,888 2,022    
 Chain Lakes-Sunset Valley 0 4,004 19,535    
 Cottonwood Creek-Frontal Pueblo Valley 22,617 6,438 7,974    
 Crane Creek 0 7,132 0    
 Griffin Creek-Upper Malheur River 4,921 28,287 1,483    
 Grindstone Creek 0 0 150    
 Harney Lake-Malheur Lake 9,142 29,961 51,024    
 Headwaters Malheur River 0 100 0    
 Home Creek-Garrison Lake 25,336 7,367 528    
 Jackass Creek 0 269 306    
 Juniper Creek-Dry Valley 0 2,988 0    
 Kiger Creek-Diamond Canal 42 4,213 960    
 Little Tank Creek-Big Tank Creek 0 5,686 14,176    
 Lower Donner und Blitzen River 7,528 28,110 6,404    
 Lower Silver Creek 1,609 7,347 9,185    
 Lower Silvies River 15,271 58,334 14,911    
 Malheur Gap 0 8,739 12,516    
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 Malheur Slough 16,316 17,229 8,833    
 Middle Donner und Blitzen River 11,994 21,706 17,842    
 Middle Silver Creek 4,592 30,762 10,365    
 Middle Silvies River 3,757 0 0    
 North Basin 7,496 12,659 30,018    
 Otis Creek 7,636 9,976 819    
 Pine Creek 597 18,409 1,482    
 Quail Creek 11,350 3,260 1,851    
 Rabbit Creek 0 0 45    
 Riddle Creek 11,551 11 2,757    
 Rincon Creek 0 0 38    
 Sage Hen Creek 6,358 9,616 6,124    
 Shallow Lake-Slickey Lake 5,485 59 12,552    
 Skull Creek 17,579 906 12,524    
 South Fork Beaver Creek 0 0 1,218    
 Squaw Lake-Capehart Lake 0 12,092 4,654    
 Stinkingwater Creek 0 11,467 20,288    
 Summit Creek-Storehouse Canyon 14,349 23,770 19,823    
 Upper Donner und Blitzen River 3,717 8,604 0    
 Upper Silver Creek 0 0 396    
 Upper Silvies River 14,054 3,920 0    
 Upper South Fork Crooked River 0 144 0    
 Upper South Fork Malheur River 15,701 472 11,498    
 Walls Lake Reservoir 13,957 10,427 55,402    
 Warm Springs Reservoir-Upper Malheur River 0 2,661 1,805    
 Wheatgrass Lake 0 317 355    
 Wilson Creek 0 0 1,594    
 Wolf Creek 0 12,418 0    
Hood River East Fork Hood River 0 686 0 0 22,223 11,312 
 Hood River 0 13,518 4,322    
 Mill Creek-Columbia River 0 9 0    
 Mosier Creek-Columbia River 0 8,011 6,989    
Jackson Big Butte Creek 10,033 775 0 49,664 3,751 0 
 Little Butte Creek 20,571 332 0    
 South Fork Rogue River 19,061 2,644 0    
Jefferson Antelope Creek 0 0 530 36,280 156,385 89,341 
 Hay Creek 0 13,618 1,085    
 Juniper Butte-Crooked River 8,985 7,551 3,639    
 Lower Crooked Valley-Crooked River 0 4,669 112    
 Lower Metolius River 0 0 1,218    
 Lower Trout Creek 0 13,884 1,899    
 McKenzie Canyon-Deschutes River 0 20 6,987    
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 Mill Creek 0 2,399 0    
 Mud Springs Creek 0 19,916 9,491    
 Muddy Creek-John Day River 9,482 12,669 1,653    
 Potter Canyon-Deschutes River 1,408 1,832 8,305    
 Seekseequa Creek-Deschutes River 0 366 1,863    
 Shitike Creek-Deschutes River 9,332 15,004 16,482    
 Squaw Creek 0 0 2,815    
 Upper Trout Creek 5,087 32,597 9,876    
 Willow Creek 1,985 31,859 23,388    
Klamath Big Springs Creek-Klamath Marsh 14,227 1,320 0 242,577 399,977 149,013 
 Crater Lake-Williamson River 22,001 952 11,215    
 Fishhole Creek 0 5,243 0    
 Fourmile Creek 0 5,237 11,809    
 Gerber Reservoir-Miller Creek 0 1,378 12,698    
 Hog Creek-Williamsno River 29,854 1,392 4,309    
 Jack Creek-Williamson River 56,616 9,054 3,835    
 Jackson Creek-Williamson River 0 191 781    
 John C Boyle Reservoir-Klamath River 0 12,891 499    
 Lake Ewauna-Klamath River 342 49,258 4,847    
 Langell Valley-Lost River 0 23,010 19,742    
 Long Lake Valley-Upper Klamath Lake 10,768 34,901 0    
 Long Prairie 0 0 1,614    
 Lower Klamath Lake 0 30,304 6,438    
 Lower Sycan River 0 3,038 4,009    
 Mills Creek-Lost River 40,685 35,091 8,158    
 North Fork Sprague River 5,390 9,594 0    
 South Fork Sprague River 4,336 26,950 0    
 Spencer Creek 0 1,390 0    
 Sprague River 16,091 71,642 25,367    
 Swan Lake Valley 23,116 23,228 324    
 Sycan River at Sycan Marsh 0 0 1,664    
 Upper Sycan River 0 0 1,539    
 Wood River 0 7,370 0    
 Yonna Valley-Lost River 19,152 46,542 30,166    
Lake Alkali Lake 0 16,733 19,964 114,933 516,171 412,905 
 Anna River-Summer Lake 10,589 15,750 6,824    
 Buck Creek 0 916 2,044    
 Buckaroo Lake 0 14,028 15,195    
 Campbell Lake 0 28,194 8,075    
 Christmas Lake Valley 0 12,763 19,375    
 Coleman Creek 0 72 0    
 Crooked Creek 0 14,012 18,526    
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 Crump Lake 17,332 48,908 23,695    
 Deep Creek 5,841 53,783 2,468    
 Drews Creek 39,809 30,369 4,226    
 Dry Creek-Fort Rock Valley 0 12,859 17,433    
 Dry Creek-Frontal Goose Lake 0 8,147 79    
 Duncan Creek-Silver Lake 1,832 10,235 6,301    
 Fire Lake 0 7,028 12,427    
 Fishhole Creek 50 0 0    
 Goose Lake 10 4 9    
 Hidden Lake 0 3,082 0    
 Honey Creek 0 1,952 10,238    
 Little Tank Creek-Big Tank Creek 0 0 1,151    
 Lower Chewaucan River 12,566 17,607 32,151    
 Middle Chewaucan River 0 2,002 0    
 Peters Creek Sink 0 0 1,906    
 Pine Lake-Devils Garden 0 93 10,769    
 Post Lake 0 0 7,069    
 Rabbit Creek 0 3,307 19,162    
 Rock Creek-Buck Creek 0 25,560 14    
 Sagehen Waterhole 0 0 972    
 Sand Canyon-Lake Abert 0 4,121 22,055    
 Silver Creek 0 32,353 36,337    
 South Fork Sprague River 5,377 3,583 0    
 Sycan River at Sycan Marsh 0 1,721 29,784    
 Thomas Creek 9,556 52,726 8,136    
 Thorn Lake 0 73,823 61,689    
 Tired Horse Lake 0 86 0    
 Twentymile Creek 1,558 4,385 0    
 Upper South Fork Crooked River 0 11,056 8,735    
 Upper Sycan River 0 0 4,537    
 Wheatgrass Lake 0 335 67    
 Willow Creek-Frontal Goose Lake 10,413 4,578 1,492    
Malheur Antelope Creek 0 0 23,933 368,831 466,691 281,575 
 Birch Creek-Snake River 0 12,384 3,656    
 Clover Creek 0 228 9,881    
 Cottonwood Creek 0 3,703 37,966    
 Cow Creek 144 0 33,075    
 Crowley Creek 282 55,241 6,490    
 Dry Creek 2,221 1,210 54    
 Dry Creek-Jordan Creek 8,371 41,359 7,329    
 Hog Creek-Lower Malheur River 0 9,790 11,793    
 Hunter Creek-Lower Malheur River 0 16,328 11,699    
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 Jackson Creek-Owyhee River 783 0 0    
 Johnston Gulch Reservoir-Lower Malheur River 5,561 12,716 13,262    
 Jordan Creek-Sheep Spring Creek 41,250 7,352 4,263    
 Juniper Basin Creek-Upper Malheur River 0 12,003 5,349    
 Little Malheur River 0 13,598 0    
 Little Sandy Reservoir-Lower Malheur River 10,858 2,641 7,876    
 Locket Gulch-Snake River 3,098 744 410    
 Lower Bully Creek 13,642 280 2,640    
 Lower Cow Creek 25,259 0 0    
 Lower Crooked Creek 12,909 37,189 0    
 Lower North Fork Malheur River 0 13,066 13,292    
 Lower South Fork Malheur River 12,559 5,656 12,912    
 Lower Succor Creek 24,711 34,058 12,057    
 Lower Willow Creek 5,699 2,393 143    
 McDermitt Creek 7 5,440 0    
 Middle Willow Creek 8,448 15,242 20,354    
 Moores Hollow-Snake River 0 6,309 0    
 North Alkali Creek-Snake River 0 5,354 0    
 Oregon Canyon Creek 64,243 6,539 2,715    
 Otis Creek 0 579 2,281    
 Quail Creek 5,338 20,156 1,273    
 Rattlesnake Creek 12,073 25,287 15,504    
 Ryegrass Creek-Owyhee River 64 12,401 0    
 Sand Hollow Creek 7,070 9,208 0    
 Sand Hollow Creek-Owyhee River 5,931 4,260 512    
 Skull Creek-Owyhee River 36,477 0 0    
 Three Fingers Gulch-Owyhee River 1,460 983 1,886    
 Trout Creek-Jordan Creek 1,915 0 0    
 Upper Bully Creek 0 0 6,832    
 Upper Cow Creek 18,159 193 4    
 Upper Crooked Creek 1,438 50,898 0    
 Upper Dry Creek 0 2,577 16    
 Upper South Fork Malheur River 2,671 34 61    
 Upper Succor Creek 21,001 9,205 0    
 Upper Willow Creek 15,193 10,087 10,548    
 Warm Springs Reservoir-Upper Malheur River 0 0 1,507    
Morrow Eightmile Canyon 1,274 10,365 10,640 54,075 206,324 153,977 
 Juniper Canyon 0 26,989 29,950    
 Lower Butter Creek 0 10,679 4,621    
 Lower Lake Umatilla 9,827 288 0    
 Lower Rock Creek 0 5,841 2,455    
 Lower Willow Creek 19,210 19,925 8,864    
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 Middle Lake Umatilla 0 0 7,236    
 Middle Willow Creek 0 12,276 18,530    
 Rhea Creek 0 34,078 27,466    
 Sand Hollow 0 7,836 5,991    
 Sixmile Canyon 3,632 11,113 11,146    
 Upper Butter Creek 4,080 8,726 7,345    
 Upper Rock Creek 13,445 22,328 9,935    
 Upper Willow Creek 0 32,556 9,799    
 Wall Creek 2,607 3,325 0    
Sherman Buck Hollow Creek 0 19,599 9,280 2,759 122,506 59,720 
 Cedar Island-Deschutes River 0 28,787 0    
 Ferry Canyon-John Day River 0 3,671 9,539    
 Grass Valley Canyon 0 31,809 19,564    
 John Day River 2,759 10,191 4,039    
 Pine Hollow 0 2,095 6,944    
 Scott Canyon-John Day River 0 1,138 7,886    
 Spanish Hollow-Columbia River 0 25,215 2,468    
Umatilla Alkali Canyon-Umatilla River 8,532 40,738 21,823 162,308 277,084 119,780 
 Birch Creek 17,551 22,131 26,939    
 Cold Springs Canyon 0 16,257 5,930    
 Hunt Ditch-Umatilla River 4,140 5,010 3,225    
 Lower Camas Creek 33,655 26,585 12,275    
 Lower Lake Wallula 0 16,328 11,414    
 Lower Walla Walla River 0 8,838 0    
 McKay Creek 16,900 11,448 650    
 Meadow Creek 0 305 0    
 Middle Walla Walla River 16,937 15,980 3,240    
 Mission Creek-Umatilla River 31,711 20,131 4,294    
 Pine Creek 16,553 14,076 2,730    
 Stage Gulch 0 13,962 6,861    
 Upper Butter Creek 10,780 30,576 15,317    
 Upper Camas Creek 0 20,232 0    
 Upper Grande Ronde River 0 32 0    
 Upper Walla Walla River 5,404 11,124 4,961    
 Wildhorse Creek 146 3,332 120    
Union Beaver Creek-Grande Ronde River 1,297 0 7,747 171,486 116,098 52,894 
 Big Creek 12,701 1,532 2,457    
 Cabin Creek-Grande Ronde River 27,962 607 2,236    
 Five Points Creek-Grande Ronde River 0 6,350 7,934    
 Indian Creek-Grande Ronde River 3,795 19,682 8,079    
 Ladd Creek 20,569 3,098 0    
 Lower Catherine Creek 7,348 22,040 16,905    
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 Lower Wallowa River 1,845 0 0    
 Meadow Creek 11,856 14,561 0    
 Minam River 1,852 1,264 0    
 North Powder River 269 0 0    
 Rock Creek-Powder River 0 0 0    
 Upper Camas Creek 0 1,299 0    
 Upper Catherine Creek 18,786 13,660 0    
 Upper Grande Ronde River 23,095 36 0    
 Willow Creek 12,507 10,007 7,536    
 Wolf Creek-Powder River 27,603 21,962 0    
Wallowa Bear Creek 0 2 0 198,723 114,406 31,921 
 Chesnimnus Creek 7,472 0 413    
 Grossman Creek-Grande Ronde River 0 4,317 112    
 Lostine River 0 1,939 0    
 Lower Big Sheep Creek 38,748 10,095 791    
 Lower Grande Ronde River 9,002 6,857 172    
 Lower Imnaha River 11,452 0 0    
 Lower Joseph Creek 3,080 4,582 0    
 Lower Wallowa River 32,284 6,732 1,745    
 Middle Imnaha River 5,471 0 0    
 Middle Wallowa River 9,623 14,096 4,100    
 Minam River 216 1,122 0    
 Mud Creek-Grande Ronde River 8,658 17,129 7,869    
 Upper Big Sheep Creek 527 0 34    
 Upper Joseph Creek 35,508 6,726 3,931    
 Upper Wallowa River 30,186 34,742 12,753    
 Wenaha River 6,496 6,068 0    
Wasco Antelope Creek 30,508 11,899 23,334 52,308 195,181 114,594 
 Bakeoven Creek 0 22,434 14,567    
 Buck Hollow Creek 0 7,837 4,027    
 Cedar Island-Deschutes River 0 1,698 450    
 Clarno Rapids-John Day River 4,817 1,181 4,210    
 Fifteenmile Creek 0 37,250 4,145    
 Hood River 0 10 0    
 Lower Trout Creek 0 0 8,584    
 Mill Creek 0 7,719 2,195    
 Mill Creek-Columbia River 0 8,405 82    
 Mosier Creek-Columbia River 0 16,223 3,971    
 Muddy Creek-John Day River 13,465 8,243 69    
 Pine Hollow 293 2,767 2,642    
 Shitike Creek-Deschutes River 3,224 119 2,011    
 Tygh Creek 0 13,315 427    
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 Upper Trout Creek 0 0 1,565    
 Warm Springs River 2 375 4,305    
 White Horse Rapids-Deschutes River 0 15,465 30,810    
 White River 0 40,240 7,200    
Wheeler Bridge Creek 19,900 106 487 86,941 143,467 145,484 
 Butte Creek 7,462 21,331 18,944    
 Clarno Rapids-John Day River 0 2,036 2,270    
 Deep Creek 4,741 0 0    
 John Day River-Johnson Creek 0 1,236 7,768    
 Kahler Creek-John Day River 2,953 50,801 47,043    
 Lower Beaver Creek 1,513 0 0    
 Mountain Creek 12,797 6,321 9,337    
 Muddy Creek-John Day River 11,344 15,431 13,293    
 Rock Creek 1 3,098 0    
 Service Creek-John Day River 14,202 38,290 46,341    
 Thirtymile Creek 6,251 2,399 0    
 Upper Middle John Day 0 2,418 0    
 Upper Rock Creek 7 0 0    
 Wall Creek 5,769 0 0    
        

Totals for Economic Class 2,364,194 4,023,627 2,930,295    
Grand Total of Surveyed Acres 9,318,116      
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Appendix 2.  2019 grasshopper survey area estimates intersecting with tribal lands by County and Reservation. 

  
 Economic Classes Summed by Watershed Economic Classes Summed by County 
     
County Watershed Economic Non-Economic No Grasshoppers Economic Non-Economic No Grasshoppers 
  
Gilliam Burns Reservation 0 0 0 3,220 662 0 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 0 0 0    
 Warm Springs Reservation 0 0 0    
 Other 3,220 662 0    
Harney Burns Reservation 226 0 5 226 0 5 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 0 0 0    
 Warm Springs Reservation 0 0 0    
 Other 0 0 0    
Hood River Burns Reservation 0 0 0 0 635 0 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 0 0 0    
 Warm Springs Reservation 0 0 0    
 Other 0 635 0    
Jefferson Burns Reservation 0 0 0 9,332 9,321 8,632 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 0 0 0    
 Warm Springs Reservation 9,332 9,321 8,632    
 Other 0 0 0    
Klamath Burns Reservation 0 0 0 0 1 239 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 0 0 0    
 Warm Springs Reservation 0 0 0    
 Other 0 1 239    
Sherman Burns Reservation 0 0 0 1,719 62 0 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 0 0 0    
 Warm Springs Reservation 0 0 0    
 Other 1,719 62 0    
Umatilla Burns Reservation 0 0 0 48,129 32,837 894 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 48,129 32,837 894    
 Warm Springs Reservation 0 0 0    
 Other 0 0 0    
Wasco Burns Reservation 0 0 0 3,226 8,213 8,511 

 FT McDermitt Reservation 0 0 0    
 Umatilla Reservation 0 0 0    
 Warm Springs Reservation 3,226 8,213 8,511    
 Other 0 0 0    
        
Totals for Economic Class 65,852 51,731 18,281    
Grand Total of Surveyed Acres 135,864      
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Appendix 3.  Methodology for Area Estimation. 
 
1. Grasshopper and Mormon cricket density (count/yd2) is estimated at survey locations. 
2. The density at each point is placed into two classification systems: a density classification (7 

levels) and an economic classification with 3 groupings (Economic [³8/yd2], Non-economic [1-
7/yd2], or No Grasshoppers/Mormon crickets. 

3. To generate area each point location is buffered with a 2.5 mile radius. 
For the economic classes: 
4. Resulting areas are merged by Economic Class. 
5. Intersecting areas of water (e.g. rivers, lakes, etc.) and city limits are removed. 
6. Overlapping Economic Classes are 'clipped' so that: 

 Non-economic area is preserved over a classification of No Grasshoppers. 
 Economic area is preserved over either a Non-Economic or a No Grasshopper classification. 

7. Calculation of area in each Economic Class is then enabled by Union with any desired 
geographic boundaries (e.g. counties, various federal lands, etc.). 

 
 
 
Appendix 4.  General Information about Maps in this Report. 
 
These maps were prepared by Paul Blom of the Oregon Department of Agriculture (ODA) in the 
WGS84 Datum using data sources from ESRI, OR Geospatial Data Clearinghouse and ODA field 
survey.  The maps are for informational purposes and may not have been prepared for, or be suitable 
for legal, engineering, or surveying purposes.  Users of this information should review or consult the 
primary data and information sources to ascertain the usability of the information. 
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