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Coping With Change 
Bill Tietje and Anne Polyakov 

University of California Cooperative Extension 
 

A 20-year study completed at Camp Roberts shows the 

effects of changing weather patterns on inhabitants of our 

local woodlands. The California mouse (Peromyscus cali-

fornicus) is one of seven small mammals captured during 

the study. It occurs from the San Francisco Bay area south 

into Baja California and north along the Sierra Nevada foot-

hills. Throughout its range, 

woodrat houses provide shel-

ter, protection from predators, 

and nesting sites; hence, the 

colloquial name, parasitic 

mouse. The parasitic or Cali-

fornia mouse is the largest of 

the 23 species of small mam-

mals in the US within the ge-

nus Peromyscus. It is monog-

amous, a mating system that 

is shared by only 3% of the 

world’s 5,500 species of 

mammals. These novel characteristics influence this spe-

cie’s response to the central coast’s highly variable weather 

patterns―and, therefore, to climate change. 
 

In 1993 our study was established in wooded patches of 

blue oak, and in mixed stands of blue oak and coast live oak 

The docile, pet-like California 

mouse is one of only a few of 

California’s mammals that 

breeds during winter, when the 

temperature in local woodlands 

often drops below freezing. 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjL5tjR2q7TAhWJ0YMKHVU4B0oQjRwIBw&url=http://biology.ucr.edu/people/faculty/Saltzman.html&psig=AFQjCNEkXlz36E_UJKLuLR33a7-lEz4GYw&ust=1492628930336977
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with shrub understory. The shrub patches were composed of toyon, red berry, and coffee berry 

with proportionately more buck brush and manzanita in the dryer, more open woodlands. 

Ground cover included Mediterranean annual grasses, 

native bunch grasses, and native and introduced forbs, 

such as hummingbird sage, wild peony, and miner’s let-

tuce. And poison oak? — it was everywhere. 
 

We trapped small mammals each spring and fall us-

ing Sherman live traps baited with rolled oats, corn, and 

barley laced with molasses, and set for 3 to 5 successive 

nights on each of the 22 study plots. The first time an 

animal was caught, we placed a tag in its right ear and 

recorded tag number, sex, and age. Then, we released the 

animal and monitored recapture. Using these capture-

recapture data in population models, we determined how 

the population was affected by the very variable, but 

gradually increasing temperature and decreasing rainfall 

pattern over the 20 years of study. (Graph 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Clearly, temperature and rainfall drove the ups-and-downs of the California mouse popula-

tion (Graph 2). California mice thrived during years of average to high rainfall (10 to 33 inch-

es), especially when accompanied by cool conditions. In sharp contrast, during dry years (6 to 

9 inches), there was no reproduction. Nonetheless, survival remained high. In this way, the 

With a distribution (shaded) that is 

almost entirely within California, the 

California mouse, indeed, is uniquely 

Californian. 

Graph 1. Annual averages for temperature and rainfall from 1994 to 2014 at the Paso Robles 

City Weather Station. During this time, temperature increased, whereas rainfall decreased. 

Temperature on the study area is expected to increase 3‒5 °F over the next 76 years.   
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California mouse did not waste energy on a doomed reproductive effort. That is to say―during 

intense drought, until conditions improved and the litter was more likely to survive, the Califor-

nia mouse sacrificed reproduction in favor of survival. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cold temperature had little effect on our study population. This surprised us because, unlike 

nearly all other small mammals, the California mouse breeds during winter, a time when 

nighttime temperatures in local woodlands often drop below freezing. Why can the California 

mouse breed during winter? The answer appears to lie with biparental care. Both parents care 

for the young. At night while the female forages, the male of the monogamous pair huddles and 

warms the litter, thereby increasing the offspring’s survival. In fact, it is entirely possible that 

the need to take the edge off of nighttime cold drove the evolution of monogamy in the Califor-

nia mouse. Perhaps important too for winter breeding, major fall food resources, such as fruit 

from the California bay laurel tree are available well into the winter months. Its large incisors 

allow the California mouse to feed on the hard California bay nut. 
 

Our study concludes that local California mouse populations may prove resilient to impend-

ing habitat and climatic changes. It can reproduce during years of only average rainfall. During 

drought, it does not waste energy on a reproductive effort that is likely to fail. It can breed dur-

ing winter when there is less competition for food. Care by both parents increases their off-

spring’s survival. Looking cautiously at the glass half full, these behavioral traits bode well for 

the persistence of the California mouse as it faces changing patterns and intensities of rainfall 

and drought. The words small mammal or rodent may summon images of pests and pestilence. 

However, California mice play a crucial role in seed dispersal, soil aeration, and as food for 

predators. The California mouse helps maintain the health of local woodlands. 
 

The full study is submitted for publication: W. Tietje, A. Polyakov, V. Rolland, J. Hines, and M. Oli. Popu-

lation ecology of the California mouse (Peromyscus californicus) in semi-arid oak woodland. Journal of 

Mammalogy. 

Graph 2. Number of California mice captured during fall and spring on 10 study plots sam-

pled from fall 1993 to fall 2013 at Camp Roberts. Note that the population increased following 

good rainfall years. 
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Sudden Oak Death in San Luis 

Obispo County 
By Kim Corella, CAL FIRE Forest Health Specialist 

 

Sudden oak death (SOD) is caused by the 

pathogen, Phytophthora ramorum, and causes 

two types of       disease. One result is die-

back and death of forest trees (Oaks and 

Tanoaks) and the second is Ramorum blight 

that has minor effects on tree and shrub spe-

cies.  This disease has caused widespread die-

back of several tree species in California and 

Oregon since its discovery in the mid-1990’s 

and affects more than 100 species of hosts. 

This pathogen has killed thousands of trees 

since its discovery. The tree species that are 

most affected and killed by this pathogen are 

coast live oak, California black oak, Shreve 

oak, canyon live oak and tan oak. Phy-

tophthora species are water molds and are 

known plant pathogens.   P. ramorum thrives 

in cool, wet, humid climates which the Cali-

fornia Coast including the Central Coast 

where the fog/marine layer influences exist is 

ideal   habitat. The pathogen produces many 

spores on these conditions on foliar hosts 

(tree and shrub species for  Ramorum blight), 

but these hosts do not die. They play the key 

role of spreading SOD through wind driven 

rain, water, plant material and human activi-

ty. The main foliar host is bay laurel which 

produces thousands of spores which then in-

fect the trunks of true oaks and tan oak caus-

ing cankers that kill these trees. These can-

kers both girdle the trunk of the tree and pre-

vent the tree to receive nutrients and water.   

 

Before 2016 SOD was found in 15 Counties 

on the coast of California and the closest in-

fested county to San Luis Obispo was Monte-

rey County. There have been monitoring ac-

tivities conducted in San Luis Obispo  Coun-

ty since 2008 to detect if the pathogen was 

present. These monitoring efforts included 

aerial flights of the county and stream side 

monitoring. Individual oak trees that were 

dying were mapped from the aerial flights 

and then each of these trees were surveyed to 

determine if they were infected by SOD. 

Stream monitoring for the pathogen were 

conducted in 16 streams in San Luis Obispo 

and a few in Monterey County. These efforts 

are still continuing, and to date SOD has not 

been found in the streams or on oak trees in 

the county in areas surveyed.  In 2013 the 

first SOD BLITZ occurred in the county, 

which involves training citizens to identify 

the symptoms of P. ramorum on bay laurel 

and collect suspicious leaf samples. These 

samples are then sent to UC Berkeley for pro-

cessing to see if they are positive for SOD.  

These SOD BLITZ’s occur annually in the 

spring and until recently the previous samples 

were all negative for SOD in San Luis Obispo 

County. The 2016 SOD BLITZ was the first 

time positive samples were found in San Luis 

Obispo County. The results and locations of 

these finds can be seen at this link, 

www.sodblitz.org.  

 

Now that San Luis Obispo County does have 

sudden oak death in the county it makes it 

that much 

more  im-

portant to 

know where 

the patho-

gen is so we 

can help 

with man-

agement 

efforts to 

save our 

oak trees.  

Because the pathogen is just establishing, be-

ing proactive is very important. For more in-

formation please contact, Kim Corella forest 

health specialist from CAL FIRE, with any 

questions. Her email is 

kim.corella@fire.ca.gov. 
 

California Oka Woodland  - UCANR  

Repository  

http://www.sodblitz.org
mailto:kim.corella@fire.ca.gov
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Fire, Flood, Mud and Drought 
Royce Larsen 

UC  Cooperative Extension 

 

After 5 long years of drought, we’ve finally 

had an “above average” rainfall year. In fact 

one of the higher rainfall areas in San Luis 

Obispo County, Rocky Butte, received over 

86 inches of rain this year (https://

wr.slocountywater.org/home.php).  Though 

this is an enormous amount of rain at that site 

(over 200%), most locations in the county had 

120 %– 150% above the average this year. 

Figure 1, shows the rainfall for this year, com-

pared to the for the last five years at City of 

Paso Robles.  

 

The last few seasons we have experienced 

here on the Central Coast could be summed 

up nicely by a quote from Phyllis Diller “We 

Californians are constantly accused of not 

having seasons, but we do. We have fire, 

flood, mud, and drought”.  We only need look 

back a few months to see that we have experi-

enced drought, fire, flood, and mud. Even 

though flooding, and the mud that follows, 

can have devastating impacts, the rain is badly 

needed. It has been a long time since we have 

seen enough rainfall to cause flooding, or 

even enough to have our streams and rivers 

flowing once again.  

 

It has been difficult to forecast rainfall. The 

last water year, 2015-2016 was predicted to 

be above the average because of a very strong 

El Niño that developed, but it ended below       

average which extended the long drought into 

the 5th year.  The prediction for this current 

season was that rainfall would be well below 

normal due to a La Niña that developed. But 

against the odds, we had a very wet year 

(Figure 1). Rainfall amounts during January 

and February were especially high.    

 

Since livestock must utilize dry feed through-

out the summer months, a mix of both grasses 

and forbs is desirable to provide the best pos-

sible nutrition and roughage for livestock 

throughout the year.  

Figure 1. Cumulative rainfall at Paso Robles, California. The last five years drought were significantly 

below the long time average. This water year (July through June), has been significantly above average 

through April 30th of this water year.  

https://wr.slocountywater.org/home.php
https://wr.slocountywater.org/home.php
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Just a word of caution, now that the dry sea-

son is beginning so is the wildfire season     

starting. This fire season could be severe 

with large amount of fine fuel loading, e.g. 

the high production of grasses and forbs. 

This seasons’ forage production also appears 

to be much higher than anytime during the 

last five years. However monitoring for this 

season will not be completed, and the report 

written, until this summer. Prior results of 

forage production, 2001-2016, can be seen in 

a report on our website  http://

cesanluisobispo.ucanr.edu/

Custom_Program355/.  

 

With the change in rainfall, dominant plant 

species have also changed. During the drier 

years, forbs (e.g. filaree, clover) dominated, 

while grasses seemed to dominate during     

wetter years (figure 2), especially in the drier 

areas of the county. This pattern has been the 

strongest during this recent drought. 

 

Having a mix of grasses and forbs is im-

portant because the forbs are higher in pro-

tein than grasses , while they are green. But 

as the forbs wither and dry, their value for 

livestock feed decreases sharply. Even 

though the nutrient value for grasses also de-

crease during the drying process, they are an 

important component of forage for the later 

summer months. Soft chess brome (Bromus 

hordeaceus) which is an important grass in 

the east half of the county, has decreased sig-

nificantly through this last drought. Soft 

chess brome is a valuable annual grass be-

cause it  retains most of its seed throughout 

the summer (Bently and Talbot, 1951).  

 

Figure 2. Percentage of Grass versus Forbs for each year. Forbs equal, or dominate, during drier years 

while the grasses dominate during the wetter years. Data is from San Luis Obispo County forage pro-

duction monitoring sites.  

http://cesanluisobispo.ucanr.edu/Custom_Program355/
http://cesanluisobispo.ucanr.edu/Custom_Program355/
http://cesanluisobispo.ucanr.edu/Custom_Program355/
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At the same time red brome (Bromus 

madritensis), a less palatable grass, has in-

creased in dominance over the last several dry 

years (Figure 3). Red brome is characteristic 

of a drier and warmer climate expressing it-

self notably during the long drought we have 

just experienced. With the higher rainfall this 

year, it is expected that soft chess brome pop-

ulations will begin increasing once again.  

While this season has provided a welcome 

relief from the long drought we just experi-

enced, it is difficult to predict what will hap-

pen going into the future. The topic of 

drought has been at the top of the list for a 

long time, and future ranch planning should 

remember that there will be more droughts to 

come. The Society for Range Management 

felt it was important enough to devote an en-

tire issue to drought on rangelands, discussing 

both effects and solutions (Rangelands, Vol-

ume 38, Issue 4, 2016). In this issue they state 

that there is a “predicted increase in drought 

severity, duration and frequency” (Kelly et. 

al. 2016) going into the future. In addition to 

expected drier years the temperature has also 

been increasing over the last 20 years (see 

Graph 1 in the Coping with Change article in 

this 

newsletter). Even though no one wants more 

droughts, it is inevitable that they will come. 

The Rangelands edition on drought contains a 

lot of information that can help with drought 

management. One of the articles in that issue 

is important to California ranchers and dis-

cusses the results of a survey of California 

Cattlemen showing proactive and reactive 

strategies for drought management. That arti-

cle points out that the livestock industry is 

among the first agricultural communities af-

fected by drought (Macon et. al. 2016). Let’s 

not forget the lessons learned from this last 

severe drought, simply because we are enjoy-

ing a wet year.  
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vice. Circular No. 870. Washington D.C. United States De-

partment of Agriculture. 

 Kelly, W. K, J.D. Scasta, J.D. Derner. 2016. Ad-

vancing Knowledge for Proactive Drought Planning and En-

hancing Adaptive Management for Drought on Rangelands: 

Introduction to a Special Issue. Rangelands 38:159-161. 

 Macon, D.K., Barry, S. Becchetti, T., Davy,  J.S., 

Doran, M.P., Finzel, J.A., George, H., Harper, J.M., 

Huntsinger, L.,  Ingram, R.S., Lancaster, D.E., Larsen, R.E., 

Lewis, D.J.,  Lile, D.F., McDougald, N.K., Mashiri, F.E., 

Nader, G., Oneto, S.R., Stackhouse, J.W., Roche, L.M. Cop-

ing with drought on California Rangelands. 2016.  Range-
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Figure 3.  Soft chess brome has decreased significantly over the last few dry years, while red brome 

has increased in dominance, in the eastern portion of San Luis Obispo County. Note that though red 

brome dominated the grasses, there were more forbs during the dry years overall.  
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Sheep & Goat Workshop 
Hosted by Hollister FFA 

 

Date: Tuesday, June 13, 2017 

Time: 3:30 pm – 6:30 pm  

Location: San Benito High School, Ag Barn 

The high school’s address is 1220 Monterey St. in Hollister. 

The Ag Barn is located at San Benito Street & Baler Alley.   

There is no street sign at Baler Alley.   

But, if you type, “San Benito Street & Baler Alley, Hollister, CA” into Google Maps or Ap-

ple Maps, it will take you to a black metal gate, just past the football field. The gate will be 

open. Drive through the gate and park next to the Ag Barn.  

Cost: $15 for  adults or  $5 for  youth 18 and under  

           Cost includes light refreshment. 

Register on-line at:  

https://ucanr.edu/survey/survey.cfm?surveynumber=20647 

Registration deadline: June 6, 2017 
Who should attend: Local sheep and goat producers, 4-H & FFA  

kids, and anyone interested in learning more about sheep and goats. 
 

Don’t miss the sheep shearing demonstration! 
 

Additional topics to be covered: 

Sheep and goat disease prevention, vaccinations, Veterinary Feed Directive (VFD)  

Fire fuel and weed control using sheep and goats  

Producer economics and predator management 

Sheep and goat nutrition 

California Wool Growers Association and Lamb Board Updates 
 

 

For more information, please contact Devii Rao at drorao@ucanr.edu or 831-637-5346 x14. 

Website: http://cesanbenito.ucanr.edu/livestock/ 
 

SPONSORED BY:       
It is the policy of the University of California (UC) and the UC Division of Agriculture & Natural Resources 

not  o engage in discrimination against or harassment of any person in any of its programs or activities 

(Complete nondiscrimination policy statement can be found at http://ucanr.edu/sites/anrstaff/

files/215244.pdf ) Inquiries regarding ANR’s nondiscrimination policies may be directed to John I. Sims, 

Affirmative Action Compliance Officer/Title IX Officer, University of California, Agriculture and Natural 

Resources, 2801 Second Street, Davis, CA 95618, (530) 750- 1397.  

https://ucanr.edu/survey/survey.cfm?surveynumber=20647
mailto:drorao@ucanr.edu
http://cesanbenito.ucanr.edu/livestock/


 9 

Templeton Live-

stock Sale Yard July 

2012. (Note there 

was fire in the hills 

behind sale yard).  

Templeton Livestock 

Sale Yard March 

2017, now changed 

into a housing devel-

opment.. 

Spring 2017, San Luis Obispo County 
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