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Forest Grazing Revisited 

• A brief overview of fire suppression 
history 
 

• Forest grazing experiment, 1983-86 
 
 
 



A brief overview of fire 
suppression history 
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Dendrochronology 
Measuring and matching tree rings 



Mean Fire 
Return Interval 
(MFRI) before 
last fire = 15 
years 

No recorded 
fire for the past 
111 years! 

1897 

1885 

1868 

1837 
1839 





1. Alter species 
composition-
Increase desirable 
plants and plant 
parts 
 
 

2. Change wildlife 
and human habitat 

 

Frequent use of fire 





Native 
Californians 
manipulated the 
vegetation for 
thousands of 
years 



Muir: the “Range of Light” 



John Muir, 1890, 
inspired National Park 

System 

• “Fire, the ax, and wholesale vandalism, 
have long threatened the forests of the 
country with utter destruction.” 
 

• “Nature sends down fire from heaven 
every year in the form of lightning, 
making the care of man all the more 
necessary.” 
 



Gifford Pinchot, first Chief of 
Forest Service 

• “There is no doubt that 
forest fires encourage 
a spirit of lawlessness 
and a disregard for 
property rights.”  
 

USFS started managing forests circa 1905, though federal 
management started in the 1870’s 



1890’s: Bernhard Fernow: 
Founded first American 

forestry school 

• “the whole fire question in the United 
States is one of bad habits and loose 
morals” 
 

• Trained in Prussian “scientific forestry”   
 



Letter from Shasta Trinity Forest 
Supervisor to local stockman during WWI 

“Preventable fire is more than a private misfortune. It is a 
public dereliction.  
 
At a time like this of emergency … it is more than ever a 
matter of deep and pressing consequences that every 
means should be taken to prevent this evil … 
  
…400 men working …to suppress man-caused fires, and 
these men are needed at the front. It is therefore the 
patriotic duty of the stockman to prevent fire.” (Morrow 
1918)  
 



Uncle Sam, 
1937 

 
Campaign 

kicked off by 
President 

F.D. 
Roosevelt 



During the 
war, fire 

associated 
with the 
enemy 



Disney 
allowed use 
of Bambi for 
one year in 

1944 



• Bear cub 
found in New 
Mexico in 
1950 



High frequency, 
low intensity 

Native Burning 
+ 

burning by 
herders, 

farmers, hunters 





U.S. fire suppression 1900+ 

• Fires are set by criminals, immoral, and 
unpatriotic persons 
 

• Stop Indians, farmers, ranchers, hunters 
from burning the woods 
 

• Eliminate human use from national 
parks 





Berkeley Hills 1900 



Berkeley Hills, 1990 



Climate Trends in California (1960-2000) 





 
“Transhumance” 

use of Sierran 
meadows. 



Reduced numbers & season 
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Number of Cattle Grazing on the Shasta-Trinity National Forest 1906-1996
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Sheep

Historic Sheep Numbers grazing the Shasta-Trinity National Forest
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Average Season of Use on the Shasta-Trinity National Forest
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		1908

		1909

		1910

		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996



&A

Page &P

Cattle AM

Cow Months

Cow Months of Forage Harvested By Year, Forest Service Grazing Leases

15246.07

23055.72

22751.82

22056.16

22450.21

42428.44

59018.88

62602.15

85257.13

81885.6

80455.08

104923.83

103932.15

143090.1

115691.12

107921.4

99676.82

101451.41

93889.92

80356.18

76490.56

58382.12

54323.5

50169.99

51110.66

51632.73

43755.66

45419.64

46114.64

38591.01

40933.12

37356

33193.2

28389.49

30368.52

27231.5

33402.78

39026.4

35300.59

37627.8

21875.88

21341.9

16650.44

19780

17650.78

16448.04

16217.46

14255.16

18049.86

13492.71

13640

11248.71

6278

7707.1

5657.84

5505

5846.31

5918.94

13852.24

12452.16

10012.5

6928.68

9548.8

8666.28

8156.26

7482.21

6048.24

6232.83

6707

6959.11

5836.6

6647.66

6600.08

6802.08

7651.63

8578.68

7931.22

7721.2

7693.34

6627.84

5127.36

6860.84

7287.7

5994.24

6414.89

6504.42

6219.8

5808

4858.05

4730.88

3851.04



Sheepam

		1906

		1907

		1908

		1909

		1910

		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996



&A

Page &P

Sheep AM

Year

Cow Months

Sheep Months of Grazing Converted to Cow Months

3156.572

10706.208

10875.384

8792.196

11781.75

16312.612

19314.24

24605

30526.846

31797.57

38735.112

50375.38

45954.09

50801.148

57637.692

53326.02

43074.672

37355.052

36743.216

38386.108

38303.264

32527.006

40877.69

44615.772

40275.754

33636.998

33569.312

35222.6

28317.08

12650.814

19118.348

18884.8

17389.456

22074.976

22714.692

18479.754

12801.24

11922.372

19691.178

12429.312

7567.092

8652.838

5867.448

7776.8

3020.64

4282.81

2418.06

4697.704

3177.276

970.55

1040

942.18

2948.94

2605.54

2833.648

2322

2682.036

1901.79

1816.198

3881.304

2994.75

2786.784

1665.28

1816.02

1803.2

1593.546

4758.96

2163.4

2360.864

3329.036

1778.7

1682.002

1854.904

1940.278

2967.292

2700.48

2596.46

2463.8

2893.46

1985.28

2026.64

2829.08

1465.66

1386.24

1776.56

677.04

762.72

1126.4

700.56

752.64

568.284



shp&catam

		1906		1906

		1907		1907

		1908		1908

		1909		1909

		1910		1910

		1911		1911

		1912		1912

		1913		1913

		1914		1914

		1915		1915

		1916		1916

		1917		1917

		1918		1918

		1919		1919

		1920		1920

		1921		1921

		1922		1922

		1923		1923

		1924		1924

		1925		1925

		1926		1926

		1927		1927

		1928		1928

		1929		1929

		1930		1930

		1931		1931

		1932		1932

		1933		1933

		1934		1934

		1935		1935

		1936		1936

		1937		1937

		1938		1938

		1939		1939

		1940		1940

		1941		1941

		1942		1942

		1943		1943

		1944		1944

		1945		1945

		1946		1946

		1947		1947

		1948		1948

		1949		1949

		1950		1950

		1951		1951

		1952		1952

		1953		1953

		1954		1954

		1955		1955

		1956		1956

		1957		1957

		1958		1958

		1959		1959

		1960		1960

		1961		1961

		1962		1962

		1963		1963

		1964		1964

		1965		1965

		1966		1966

		1967		1967

		1968		1968

		1969		1969

		1970		1970

		1971		1971

		1972		1972

		1973		1973

		1974		1974

		1975		1975

		1976		1976

		1977		1977

		1978		1978

		1979		1979

		1980		1980

		1981		1981

		1982		1982

		1983		1983

		1984		1984

		1985		1985

		1986		1986

		1987		1987

		1988		1988

		1989		1989

		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996



&A

Page &P

Cattle AM

Sheep AM

Year

Cow Months

Sheep and Cattle AM Grazing the Shasta-Trinity National Forest

15246.07

3156.572

23055.72

10706.208

22751.82

10875.384

22056.16

8792.196

22450.21

11781.75

42428.44

16312.612

59018.88

19314.24

62602.15

24605

85257.13

30526.846

81885.6

31797.57

80455.08

38735.112

104923.83

50375.38

103932.15

45954.09

143090.1

50801.148

115691.12

57637.692

107921.4

53326.02

99676.82

43074.672

101451.41

37355.052

93889.92

36743.216

80356.18

38386.108

76490.56

38303.264

58382.12

32527.006

54323.5

40877.69

50169.99

44615.772

51110.66

40275.754

51632.73

33636.998

43755.66

33569.312

45419.64

35222.6

46114.64

28317.08

38591.01

12650.814

40933.12

19118.348

37356

18884.8

33193.2

17389.456

28389.49

22074.976

30368.52

22714.692

27231.5

18479.754

33402.78

12801.24

39026.4

11922.372

35300.59

19691.178

37627.8

12429.312

21875.88

7567.092

21341.9

8652.838

16650.44

5867.448

19780

7776.8

17650.78

3020.64

16448.04

4282.81

16217.46

2418.06

14255.16

4697.704

18049.86

3177.276

13492.71

970.55

13640

1040

11248.71

942.18

6278

2948.94

7707.1

2605.54

5657.84

2833.648

5505

2322

5846.31

2682.036

5918.94

1901.79

13852.24

1816.198

12452.16

3881.304

10012.5

2994.75

6928.68

2786.784

9548.8

1665.28

8666.28

1816.02

8156.26

1803.2

7482.21

1593.546

6048.24

4758.96

6232.83

2163.4

6707

2360.864

6959.11

3329.036

5836.6

1778.7

6647.66

1682.002

6600.08

1854.904

6802.08

1940.278

7651.63

2967.292

8578.68

2700.48

7931.22

2596.46

7721.2

2463.8

7693.34

2893.46

6627.84

1985.28

5127.36

2026.64

6860.84

2829.08

7287.7

1465.66

5994.24

1386.24

6414.89

1776.56

6504.42

677.04

6219.8

762.72

5808

1126.4

4858.05

700.56

4730.88

752.64

3851.04

568.284



totalam

		1906

		1907

		1908

		1909

		1910

		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996



&A

Page &P

Total AM

Year

Cow Months

Animal Months of Forage Harvested off the Shasta-Trinity National Forest Annually

18402.642

33761.928

33627.204

30848.356

34231.96

58741.052

78333.12

87207.15

115783.976

113683.17

119190.192

155299.21

149886.24

193891.248

173328.812

161247.42

142751.492

138806.462

130633.136

118742.288

114793.824

90909.126

95201.19

94785.762

91386.414

85269.728

77324.972

80642.24

74431.72

51241.824

60051.468

56240.8

50582.656

50464.466

53083.212

45711.254

46204.02

50948.772

54991.768

50057.112

29442.972

29994.738

22517.888

27556.8

20671.42

20730.85

18635.52

18952.864

21227.136

14463.26

14680

12190.89

9226.94

10312.64

8491.488

7827

8528.346

7820.73

15668.438

16333.464

13007.25

9715.464

11214.08

10482.3

9959.46

9075.756

10807.2

8396.23

9067.864

10288.146

7615.3

8329.662

8454.984

8742.358

10618.922

11279.16

10527.68

10185

10586.8

8613.12

7154

9689.92

8753.36

7380.48

8191.45

7181.46

6982.52

6934.4

5558.61

5483.52

4419.324



shpam&$

		1910		1910

		1911		1911

		1912		1912

		1913		1913

		1914		1914

		1915		1915

		1916		1916

		1917		1917

		1918		1918

		1919		1919

		1920		1920

		1921		1921

		1922		1922

		1923		1923

		1924		1924

		1925		1925

		1926		1926

		1927		1927

		1928		1928

		1929		1929

		1930		1930

		1931		1931

		1932		1932

		1933		1933

		1934		1934

		1935		1935

		1936		1936

		1937		1937

		1938		1938

		1939		1939

		1940		1940

		1941		1941

		1942		1942

		1943		1943

		1944		1944

		1945		1945

		1946		1946

		1947		1947

		1948		1948

		1949		1949

		1950		1950

		1951		1951

		1952		1952

		1953		1953

		1954		1954

		1955		1955

		1956		1956

		1957		1957

		1958		1958

		1959		1959

		1960		1960

		1961		1961

		1962		1962

		1963		1963

		1964		1964

		1965		1965

		1966		1966

		1967		1967

		1968		1968

		1969		1969

		1970		1970

		1971		1971

		1972		1972

		1973		1973

		1974		1974

		1975		1975

		1976		1976

		1977		1977

		1978		1978

		1979		1979

		1980		1980

		1981		1981

		1982		1982

		1983		1983

		1984		1984

		1985		1985

		1986		1986

		1987		1987

		1988		1988

		1989		1989

		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996



&A

Page &P

Year

Cow Months

$/CWT

Sheep Forage Demand Compared to LAmb Value in Real Dollars

11781.75

53.36

16312.612

42.88

19314.24

43.88

24605

45.57

30526.846

48.04

31797.57

52.2

38735.112

57.5

50375.38

74.69

45954.09

71.7

50801.148

53.52

57637.692

40.77

53326.02

25.42

43074.672

35.55

37355.052

38.38

36743.216

38.42

38386.108

43.11

38303.264

40.67

32527.006

40.36

40877.69

44.65

44615.772

41.96

40275.754

28.38

33636.998

20.42

33569.312

16.4

35222.6

18.37

28317.08

21.28

12650.814

27.32

19118.348

27.2

18884.8

31.47

17389.456

25.4

22074.976

28.06

22714.692

28.21

18479.754

34.42

12801.24

35.58

11922.372

37.98

19691.178

34.15

12429.312

35.44

7567.092

38.36

8652.838

37.62

5867.448

40.21

7776.8

38.95

3020.64

48.13

4282.81

61.54

2418.06

38.11

4697.704

24.94

3177.276

22.83

970.55

21.57

1040

20.59

942.18

21.53

2948.94

24.91

2605.54

20.62

2833.648

18.92

2322

17.39

2682.036

18.64

1901.79

18.82

1816.198

19.35

3881.304

20.13

2994.75

21.11

2786.784

19.01

1665.28

18.91

1816.02

22.07

1803.2

19.38

1593.546

16.2

4758.96

17.37

2163.4

29.05

2360.864

22.72

3329.036

21

1778.7

23.02

1682.002

22.28

1854.904

33.44

1940.278

35.4

2967.292

25.85

2700.48

23.32

2596.46

20.21

2463.8

15.76

2893.46

15.78

1985.28

22.21

2026.64

23.36

2829.08

25.97

1465.66

21.64

1386.24

19.68

1776.56

17.75

677.04

14.46

762.72

18.39

1126.4

19.79

700.56

20.85

752.64

18.37

568.284

19.06



shp&wool

		1909		1909

		1910		1910

		1911		1911

		1912		1912

		1913		1913

		1914		1914

		1915		1915

		1916		1916

		1917		1917

		1918		1918

		1919		1919

		1920		1920

		1921		1921

		1922		1922

		1923		1923

		1924		1924

		1925		1925

		1926		1926

		1927		1927

		1928		1928

		1929		1929

		1930		1930

		1931		1931

		1932		1932

		1933		1933

		1934		1934

		1935		1935

		1936		1936

		1937		1937

		1938		1938

		1939		1939

		1940		1940

		1941		1941

		1942		1942

		1943		1943

		1944		1944

		1945		1945

		1946		1946

		1947		1947

		1948		1948

		1949		1949

		1950		1950

		1951		1951

		1952		1952

		1953		1953

		1954		1954

		1955		1955

		1956		1956

		1957		1957

		1958		1958

		1959		1959

		1960		1960

		1961		1961

		1962		1962

		1963		1963

		1964		1964

		1965		1965

		1966		1966

		1967		1967

		1968		1968

		1969		1969

		1970		1970

		1971		1971

		1972		1972

		1973		1973

		1974		1974

		1975		1975

		1976		1976

		1977		1977

		1978		1978

		1979		1979

		1980		1980

		1981		1981

		1982		1982

		1983		1983

		1984		1984

		1985		1985

		1986		1986

		1987		1987

		1988		1988

		1989		1989

		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996



&A

Page &P

Year

Cow Months

$/LBS

Sheep Forage Demand Compared to Value of Wool in Real Dollars

8792.196

2.46

11781.75

2.32

16312.612

1.69

19314.24

1.79

24605

1.68

30526.846

1.65

31797.57

2.18

38735.112

2.39

50375.38

3.24

45954.09

3.83

50801.148

2.86

57637.692

2.27

53326.02

0.97

43074.672

1.62

37355.052

2.31

36743.216

2.14

38386.108

2.25

38303.264

1.92

32527.006

1.75

40877.69

2.11

44615.772

1.76

40275.754

1.17

33636.998

0.89

33569.312

0.63

35222.6

1.59

28317.08

1.64

12650.814

1.41

19118.348

1.94

18884.8

2.23

17389.456

1.36

22074.976

1.6

22714.692

2.03

18479.754

2.42

12801.24

2.46

11922.372

2.41

19691.178

2.4

12429.312

2.33

7567.092

2.17

8652.838

1.88

5867.448

2.04

7776.8

2.08

3020.64

2.58

4282.81

3.74

2418.06

2.04

4697.704

2.06

3177.276

1.98

970.55

1.6

1040

1.63

942.18

1.91

2948.94

1.26

2605.54

1.49

2833.648

1.42

2322

1.44

2682.036

1.58

1901.79

1.58

1816.198

1.72

3881.304

1.5

2994.75

1.6

2786.784

1.19

1665.28

1.16

1816.02

1.14

1803.2

0.91

1593.546

0.48

4758.96

0.84

2163.4

1.86

2360.864

1.2

3329.036

0.833

1778.7

1.16

1682.002

1.89

1854.904

1.14

1940.278

1.19

2967.292

1.07

2700.48

1.04

2596.46

0.71

2463.8

0.62

2893.46

0.77

1985.28

0.59

2026.64

0.61

2829.08

0.81

1465.66

1.17

1386.24

1

1776.56

0.61

677.04

0.4

762.72

0.53

1126.4

0.35

700.56

0.53

752.64

0.68

568.284

0.45



catam&$

		1910		1910

		1911		1911

		1912		1912

		1913		1913

		1914		1914

		1915		1915

		1916		1916

		1917		1917

		1918		1918

		1919		1919

		1920		1920

		1921		1921

		1922		1922

		1923		1923

		1924		1924

		1925		1925

		1926		1926

		1927		1927

		1928		1928

		1929		1929

		1930		1930

		1931		1931

		1932		1932

		1933		1933

		1934		1934

		1935		1935

		1936		1936

		1937		1937

		1938		1938

		1939		1939

		1940		1940

		1941		1941

		1942		1942

		1943		1943

		1944		1944

		1945		1945

		1946		1946

		1947		1947

		1948		1948

		1949		1949

		1950		1950

		1951		1951

		1952		1952

		1953		1953

		1954		1954

		1955		1955

		1956		1956

		1957		1957

		1958		1958

		1959		1959

		1960		1960

		1961		1961

		1962		1962

		1963		1963

		1964		1964

		1965		1965

		1966		1966

		1967		1967

		1968		1968

		1969		1969

		1970		1970

		1971		1971

		1972		1972

		1973		1973

		1974		1974

		1975		1975

		1976		1976
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Sheet1

		Year		Cattle		Sheep				Year		Sheep				Year		Cattle		Year		Lamb		Year		Wool				Year		Cattle		Lamb				Year		SeasonUse				Year		Cattle AM		Sheep AM						Year		Total AM								Year		Sheep AM		Lamb				Year		Sheep AM		Wool				Year		Cattle AM		Cattle$

		1906		2471		2558				1906		2558																										1906		6.17				1906		15246		3157						1906		18403								1906		3157						1906		3157						1906		15246

		1907		3356		7792				1907		7792																										1907		6.87				1907		23056		10706						1907		33762								1907		10706						1907		10706						1907		23056

		1908		3241		7746				1908		7746																										1908		7.02				1908		22752		10875						1908		33627								1908		10875						1908		10875						1908		22752

		1909		3352		6681				1909		6681				1909		49.9						1909		2.46												1909		6.58				1909		22056		8792						1909		30848								1909		8792						1909		8792		2.46				1909		22056

		1910		3287		8625				1910		8625				1910		51.97		1910		53.36		1910		2.32				1910		51.97		53.36				1910		6.83				1910		22450		11782						1910		34232								1910		11782		53.36				1910		11782		2.32				1910		22450		51.97

		1911		6724		12926				1911		12926				1911		48.87		1911		42.88		1911		1.69				1911		48.87		42.88				1911		6.31				1911		42428		16313						1911		58741								1911		16313		42.88				1911		16313		1.69				1911		42428		48.87

		1912		8336		13640				1912		13640				1912		56.06		1912		43.88		1912		1.79				1912		56.06		43.88				1912		7.08				1912		59019		19314						1912		78333								1912		19314		43.88				1912		19314		1.79				1912		59019		56.06

		1913		8905		17500				1913		17500				1913		62.5		1913		45.57		1913		1.68				1913		62.5		45.57				1913		7.03				1913		62602		24605						1913		87207								1913		24605		45.57				1913		24605		1.68				1913		62602		62.5

		1914		12059		21589				1914		21589				1914		64.85		1914		48.04		1914		1.65				1914		64.85		48.04				1914		7.07				1914		85257		30527						1914		115784								1914		30527		48.04				1914		30527		1.65				1914		85257		64.85

		1915		12240		23765				1915		23765				1915		61.65		1915		52.2		1915		2.18				1915		61.65		52.2				1915		6.69				1915		81886		31798						1915		113683								1915		31798		52.2				1915		31798		2.18				1915		81886		61.65

		1916		12302		29614				1916		29614				1916		61.89		1916		57.5		1916		2.39				1916		61.89		57.5				1916		6.54				1916		80455		38735						1916		119190								1916		38735		57.5				1916		38735		2.39				1916		80455		61.89

		1917		16167		38810				1917		38810				1917		66.59		1917		74.69		1917		3.24				1917		66.59		74.69				1917		6.49				1917		104924		50375						1917		155299								1917		50375		74.69				1917		50375		3.24				1917		104924		66.59

		1918		15965		35295				1918		35295				1918		65.59		1918		71.7		1918		3.83				1918		65.59		71.7				1918		6.51				1918		103932		45954						1918		149886								1918		45954		71.7				1918		45954		3.83				1918		103932		65.59

		1919		21485		38139				1919		38139				1919		57.63		1919		53.52		1919		2.86				1919		57.63		53.52				1919		6.66				1919		143090		50801						1919		193891								1919		50801		53.52				1919		50801		2.86				1919		143090		57.63

		1920		17476		43533				1920		43533				1920		43.46		1920		40.77		1920		2.27				1920		43.46		40.77				1920		6.62				1920		115691		57638						1920		173329								1920		57638		40.77				1920		57638		2.27				1920		115691		43.46

		1921		16732		41338				1921		41338				1921		31.45		1921		25.42		1921		0.97				1921		31.45		25.42				1921		6.45				1921		107921		53326						1921		161247								1921		53326		25.42				1921		53326		0.97				1921		107921		31.45

		1922		15406		33288				1922		33288				1922		34.17		1922		35.55		1922		1.62				1922		34.17		35.55				1922		6.47				1922		99677		43075						1922		142751								1922		43075		35.55				1922		43075		1.62				1922		99677		34.17

		1923		16129		29694				1923		29694				1923		34.22		1923		38.38		1923		2.31				1923		34.22		38.38				1923		6.29				1923		101451		37355						1923		138806								1923		37355		38.38				1923		37355		2.31				1923		101451		34.22

		1924		14856		29069				1924		29069				1924		34.15		1924		38.42		1924		2.14				1924		34.15		38.42				1924		6.32				1924		93890		36743						1924		130633								1924		36743		38.42				1924		36743		2.14				1924		93890		34.15

		1925		12919		30857				1925		30857				1925		37.24		1925		43.11		1925		2.25				1925		37.24		43.11				1925		6.22				1925		80356		38386						1925		118742								1925		38386		43.11				1925		38386		2.25				1925		80356		37.24

		1926		12664		31708				1926		31708				1926		38.13		1926		40.67		1926		1.92				1926		38.13		40.67				1926		6.04				1926		76491		38303						1926		114794								1926		38303		40.67				1926		38303		1.92				1926		76491		38.13

		1927		9524		26531				1927		26531				1927		43.87		1927		40.36		1927		1.75				1927		43.87		40.36				1927		6.13				1927		58382		32527						1927		90909								1927		32527		40.36				1927		32527		1.75				1927		58382		43.87

		1928		9130		34351				1928		34351				1928		55.56		1928		44.65		1928		2.11				1928		55.56		44.65				1928		5.95				1928		54324		40878						1928		95201								1928		40878		44.65				1928		40878		2.11				1928		54324		55.56

		1929		8489		37746				1929		37746				1929		55.27		1929		41.96		1929		1.76				1929		55.27		41.96				1929		5.91				1929		50170		44616						1929		94786								1929		44616		41.96				1929		44616		1.76				1929		50170		55.27

		1930		8858		34901				1930		34901				1930		46.17		1930		28.38		1930		1.17				1930		46.17		28.38				1930		5.77				1930		51111		40276						1930		91386								1930		40276		28.38				1930		40276		1.17				1930		51111		46.17

		1931		9171		29873				1931		29873				1931		36.31		1931		20.42		1931		0.89				1931		36.31		20.42				1931		5.63				1931		51633		33637						1931		85270								1931		33637		20.42				1931		33637		0.89				1931		51633		36.31

		1932		8073		30968				1932		30968				1932		31.1		1932		16.4		1932		0.63				1932		31.1		16.4				1932		5.42				1932		43756		33569						1932		77325								1932		33569		16.4				1932		33569		0.63				1932		43756		31.1

		1933		8169		31675				1933		31675				1933		28.94		1933		18.37		1933		1.59				1933		28.94		18.37				1933		5.56				1933		45420		35223						1933		80642								1933		35223		18.37				1933		35223		1.59				1933		45420		28.94

		1934		8294		25465				1934		25465				1934		30.84		1934		21.28		1934		1.64				1934		30.84		21.28				1934		5.56				1934		46115		28317						1934		74432								1934		28317		21.28				1934		28317		1.64				1934		46115		30.84

		1935		7107		11649				1935		11649				1935		44		1935		27.32		1935		1.41				1935		44		27.32				1935		5.43				1935		38591		12651						1935		51242								1935		12651		27.32				1935		12651		1.41				1935		38591		44

		1936		7232		16889				1936		16889				1936		41.99		1936		27.2		1936		1.94				1936		41.99		27.2				1936		5.66				1936		40933		19118						1936		60051								1936		19118		27.2				1936		19118		1.94				1936		40933		41.99

		1937		6792		17168				1937		17168				1937		48.74		1937		31.47		1937		2.23				1937		48.74		31.47				1937		5.5				1937		37356		18885						1937		56241								1937		18885		31.47				1937		18885		2.23				1937		37356		48.74

		1938		5970		15638				1938		15638				1938		46.4		1938		25.4		1938		1.36				1938		46.4		25.4				1938		5.56				1938		33193		17389						1938		50583								1938		17389		25.4				1938		17389		1.36				1938		33193		46.4

		1939		5387		20944				1939		20944				1939		51.37		1939		28.06		1939		1.6				1939		51.37		28.06				1939		5.27				1939		28389		22075						1939		50464								1939		22075		28.06				1939		22075		1.6				1939		28389		51.37

		1940		5562		20801				1940		20801				1940		54		1940		28.21		1940		2.03				1940		54		28.21				1940		5.46				1940		30369		22715						1940		53083								1940		22715		28.21				1940		22715		2.03				1940		30369		54

		1941		5350		18153				1941		18153				1941		60		1941		34.42		1941		2.42				1941		60		34.42				1941		5.09				1941		27232		18480						1941		45711								1941		18480		34.42				1941		18480		2.42				1941		27232		60

		1942		6873		13170				1942		13170				1942		65.64		1942		35.58		1942		2.46				1942		65.64		35.58				1942		4.86				1942		33403		12801						1942		46204								1942		12801		35.58				1942		12801		2.46				1942		33403		65.64

		1943		8080		12342				1943		12342				1943		68.79		1943		37.98		1943		2.41				1943		68.79		37.98				1943		4.83				1943		39026		11922						1943		50949								1943		11922		37.98				1943		11922		2.41				1943		39026		68.79

		1944		7339		20469				1944		20469				1944		61.36		1944		34.15		1944		2.4				1944		61.36		34.15				1944		4.81				1944		35301		19691						1944		54992								1944		19691		34.15				1944		19691		2.4				1944		35301		61.36

		1945		7905		13056				1945		13056				1945		67.22		1945		35.44		1945		2.33				1945		67.22		35.44				1945		4.76				1945		37628		12429						1945		50057								1945		12429		35.44				1945		12429		2.33				1945		37628		67.22

		1946		4548		7866				1946		7866				1946		74.36		1946		38.36		1946		2.17				1946		74.36		38.36				1946		4.81				1946		21876		7567						1946		29443								1946		7567		38.36				1946		7567		2.17				1946		21876		74.36

		1947		4670		9467				1947		9467				1947		82.51		1947		37.62		1947		1.88				1947		82.51		37.62				1947		4.57				1947		21342		8653						1947		29995								1947		8653		37.62				1947		8653		1.88				1947		21342		82.51

		1948		4226		7446				1948		7446				1948		92.12		1948		40.21		1948		2.04				1948		92.12		40.21				1948		3.94				1948		16650		5867						1948		22518								1948		5867		40.21				1948		5867		2.04				1948		16650		92.12

		1949		4945		9721				1949		9721				1949		83.19		1949		38.95		1949		2.08				1949		83.19		38.95				1949		4				1949		19780		7777						1949		27557								1949		7777		38.95				1949		7777		2.08				1949		19780		83.19

		1950		4067		3480				1950		3480				1950		96.68		1950		48.13		1950		2.58				1950		96.68		48.13				1950		4.34				1950		17651		3021						1950		20671								1950		3021		48.13				1950		3021		2.58				1950		17651		96.68

		1951		3852		5015				1951		5015				1951		110.38		1951		61.54		1951		3.74				1951		110.38		61.54				1951		4.27				1951		16448		4283						1951		20731								1951		4283		61.54				1951		4283		3.74				1951		16448		110.38

		1952		3843		2865				1952		2865				1952		91.7		1952		38.11		1952		2.04				1952		91.7		38.11				1952		4.22				1952		16217		2418						1952		18636								1952		2418		38.11				1952		2418		2.04				1952		16217		91.7

		1953		3378		5566				1953		5566				1953		61.05		1953		24.94		1953		2.06				1953		61.05		24.94				1953		4.22				1953		14255		4698						1953		18953								1953		4698		24.94				1953		4698		2.06				1953		14255		61.05

		1954		4038		3554				1954		3554				1954		59.48		1954		22.83		1954		1.98				1954		59.48		22.83				1954		4.47				1954		18050		3177						1954		21227								1954		3177		22.83				1954		3177		1.98				1954		18050		59.48

		1955		3267		1175				1955		1175				1955		58.21		1955		21.57		1955		1.6				1955		58.21		21.57				1955		4.13				1955		13493		971						1955		14463								1955		971		21.57				1955		971		1.6				1955		13493		58.21

		1956		3410		1300				1956		1300				1956		54.78		1956		20.59		1956		1.63				1956		54.78		20.59				1956		4				1956		13640		1040						1956		14680								1956		1040		20.59				1956		1040		1.63				1956		13640		54.78

		1957		2937		1230				1957		1230				1957		61.21		1957		21.53		1957		1.91				1957		61.21		21.53				1957		3.83				1957		11249		942						1957		12191								1957		942		21.53				1957		942		1.91				1957		11249		61.21

		1958		1460		3429				1958		3429				1958		75.78		1958		24.91		1958		1.26				1958		75.78		24.91				1958		4.3				1958		6278		2949						1958		9227								1958		2949		24.91				1958		2949		1.26				1958		6278		75.78

		1959		2083		3521				1959		3521				1959		77.66		1959		20.62		1959		1.49				1959		77.66		20.62				1959		3.7				1959		7707		2606						1959		10313								1959		2606		20.62				1959		2606		1.49				1959		7707		77.66

		1960		1436		3596				1960		3596				1960		68.92		1960		18.92		1960		1.42				1960		68.92		18.92				1960		3.94				1960		5658		2834						1960		8491								1960		2834		18.92				1960		2834		1.42				1960		5658		68.92

		1961		1468		3096				1961		3096				1961		67.56		1961		17.39		1961		1.44				1961		67.56		17.39				1961		3.75				1961		5505		2322						1961		7827								1961		2322		17.39				1961		2322		1.44				1961		5505		67.56

		1962		1593		3654				1962		3654				1962		70.53		1962		18.64		1962		1.58				1962		70.53		18.64				1962		3.67				1962		5846		2682						1962		8528								1962		2682		18.64				1962		2682		1.58				1962		5846		70.53

		1963		1746		2805				1963		2805				1963		65.03		1963		18.82		1963		1.58				1963		65.03		18.82				1963		3.39				1963		5919		1902						1963		7821								1963		1902		18.82				1963		1902		1.58				1963		5919		65.03

		1964		3992		2617				1964		2617				1964		58.06		1964		19.35		1964		1.72				1964		58.06		19.35				1964		3.47				1964		13852		1816						1964		15668								1964		1816		19.35				1964		1816		1.72				1964		13852		58.06

		1965		3488		5436				1965		5436				1965		63.17		1965		20.13		1965		1.5				1965		63.17		20.13				1965		3.57				1965		12452		3881						1965		16333								1965		3881		20.13				1965		3881		1.5				1965		12452		63.17

		1966		2670		3993				1966		3993				1966		68.52		1966		21.11		1966		1.6				1966		68.52		21.11				1966		3.75				1966		10013		2995						1966		13007								1966		2995		21.11				1966		2995		1.6				1966		10013		68.52

		1967		1991		4004				1967		4004				1967		66.77		1967		19.01		1967		1.19				1967		66.77		19.01				1967		3.48				1967		6929		2787						1967		9715								1967		2787		19.01				1967		2787		1.19				1967		6929		66.77

		1968		2984		2602				1968		2602				1968		67.24		1968		18.91		1968		1.16				1968		67.24		18.91				1968		3.2				1968		9549		1665						1968		11214								1968		1665		18.91				1968		1665		1.16				1968		9549		67.24

		1969		2534		2655				1969		2655				1969		71.39		1969		22.07		1969		1.14				1969		71.39		22.07				1969		3.42				1969		8666		1816						1969		10482								1969		1816		22.07				1969		1816		1.14				1969		8666		71.39

		1970		2533		2800				1970		2800				1970		69.85		1970		19.38		1970		0.91				1970		69.85		19.38				1970		3.22				1970		8156		1803						1970		9959								1970		1803		19.38				1970		1803		0.91				1970		8156		69.85

		1971		2589		2757				1971		2757				1971		71.6		1971		16.2		1971		0.48				1971		71.6		16.2				1971		2.89				1971		7482		1594						1971		9076								1971		1594		16.2				1971		1594		0.48				1971		7482		71.6

		1972		1914		7530				1972		7530				1972		80.14		1972		17.37		1972		0.84				1972		80.14		17.37				1972		3.16				1972		6048		4759						1972		10807								1972		4759		17.37				1972		4759		0.84				1972		6048		80.14

		1973		1671		2900				1973		2900				1973		96.4		1973		29.05		1973		1.86				1973		96.4		29.05				1973		3.73				1973		6233		2163						1973		8396								1973		2163		29.05				1973		2163		1.86				1973		6233		96.4

		1974		1900		3344				1974		3344				1974		72.21		1974		22.72		1974		1.2				1974		72.21		22.72				1974		3.53				1974		6707		2361						1974		9068								1974		2361		22.72				1974		2361		1.2				1974		6707		72.21

		1975		1817		4346				1975		4346				1975		59.85		1975		21		1975		0.833				1975		59.85		21				1975		3.83				1975		6959		3329						1975		10288								1975		3329		21				1975		3329		0.833				1975		6959		59.85

		1976		1516		2310				1976		2310				1976		59.23		1976		23.02		1976		1.16				1976		59.23		23.02				1976		3.85				1976		5837		1779						1976		7615								1976		1779		23.02				1976		1779		1.16				1976		5837		59.23

		1977		1754		2219				1977		2219				1977		56.77		1977		22.28		1977		1.89				1977		56.77		22.28				1977		3.79				1977		6648		1682						1977		8330								1977		1682		22.28				1977		1682		1.89				1977		6648		56.77

		1978		1688		2372				1978		2372				1978		74.39		1978		33.44		1978		1.14				1978		74.39		33.44				1978		3.91				1978		6600		1855						1978		8455								1978		1855		33.44				1978		1855		1.14				1978		6600		74.39

		1979		1776		2533				1979		2533				1979		91.05		1979		35.4		1979		1.19				1979		91.05		35.4				1979		3.83				1979		6802		1940						1979		8742								1979		1940		35.4				1979		1940		1.19				1979		6802		91.05

		1980		1967		3814				1980		3814				1980		75.73		1980		25.85		1980		1.07				1980		75.73		25.85				1980		3.89				1980		7652		2967						1980		10619								1980		2967		25.85				1980		2967		1.07				1980		7652		75.73

		1981		2211		3480				1981		3480				1981		64.47		1981		23.32		1981		1.04				1981		64.47		23.32				1981		3.88				1981		8579		2700						1981		11279								1981		2700		23.32				1981		2700		1.04				1981		8579		64.47

		1982		2013		3295				1982		3295				1982		58.76		1982		20.21		1982		0.71				1982		58.76		20.21				1982		3.94				1982		7931		2596						1982		10528								1982		2596		20.21				1982		2596		0.71				1982		7931		58.76

		1983		1990		3175				1983		3175				1983		55.72		1983		15.76		1983		0.62				1983		55.72		15.76				1983		3.88				1983		7721		2464						1983		10185								1983		2464		15.76				1983		2464		0.62				1983		7721		55.72

		1984		1933		3635				1984		3635				1984		55.15		1984		15.78		1984		0.77				1984		55.15		15.78				1984		3.98				1984		7693		2893						1984		10587								1984		2893		15.78				1984		2893		0.77				1984		7693		55.15

		1985		1726		2585				1985		2585				1985		49.91		1985		22.21		1985		0.59				1985		49.91		22.21				1985		3.84				1985		6628		1985						1985		8613								1985		1985		22.21				1985		1985		0.59				1985		6628		49.91

		1986		1308		2585				1986		2585				1986		47.99		1986		23.36		1986		0.61				1986		47.99		23.36				1986		3.92				1986		5127		2027						1986		7154								1986		2027		23.36				1986		2027		0.61				1986		5127		47.99

		1987		1603		3305				1987		3305				1987		53.79		1987		25.97		1987		0.81				1987		53.79		25.97				1987		4.28				1987		6861		2829						1987		9690								1987		2829		25.97				1987		2829		0.81				1987		6861		53.79

		1988		1795		1805				1988		1805				1988		56.3		1988		21.64		1988		1.17				1988		56.3		21.64				1988		4.06				1988		7288		1466						1988		8753								1988		1466		21.64				1988		1466		1.17				1988		7288		56.3

		1989		1561		1805				1989		1805				1989		56.05		1989		19.68		1989		1				1989		56.05		19.68				1989		3.84				1989		5994		1386						1989		7380								1989		1386		19.68				1989		1386		1				1989		5994		56.05

		1990		1531		2120				1990		2120				1990		57.08		1990		17.75		1990		0.61				1990		57.08		17.75				1990		4.19				1990		6415		1777						1990		8191								1990		1777		17.75				1990		1777		0.61				1990		6415		57.08

		1991		1614		840				1991		840				1991		53.38		1991		14.46		1991		0.4				1991		53.38		14.46				1991		4.03				1991		6504		677						1991		7181								1991		677		14.46				1991		677		0.4				1991		6504		53.38

		1992		1370		840				1992		840				1992		50.82		1992		18.39		1992		0.53				1992		50.82		18.39				1992		4.54				1992		6220		763						1992		6983								1992		763		18.39				1992		763		0.53				1992		6220		50.82

		1993		1320		1280				1993		1280				1993		50.24		1993		19.79		1993		0.35				1993		50.24		19.79				1993		4.4				1993		5808		1126						1993		6934								1993		1126		19.79				1993		1126		0.35				1993		5808		50.24

		1994		1165		840				1994		840				1994		45.01		1994		20.85		1994		0.53				1994		45.01		20.85				1994		4.17				1994		4858		701						1994		5559								1994		701		20.85				1994		701		0.53				1994		4858		45.01

		1995		1056		840				1995		840				1995		40.55		1995		18.37		1995		0.68				1995		40.55		18.37				1995		4.48				1995		4731		753						1995		5484								1995		753		18.37				1995		753		0.68				1995		4731		40.55

		1996		904		667				1996		667				1996		37.41		1996		19.06		1996		0.45				1996		37.41		19.06				1996		4.26				1996		3851		568						1996		4419								1996		568		19.06				1996		568		0.45				1996		3851		37.41
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Grazing removes biomass, 
which is also fuel 





    



“Project Mosaic,” Spain 





1983-6 

II. Forest Grazing Dissertation 
Research 



Study Area: Blodgett Forest 
Research Station 

Manager’s Goal: to control 
shrubs  to enhance tree 
growth by suppressing 
shrubs with cattle grazing 



Methods 

Build exclosures on forest plantations, 
comparing with and without grazing        
(B. Allen-Diaz and J. Bartolome) 

Fence cows onto pastures and see 
what they eat 
Control timing, intensity, and frequency 

of grazing with clipping study 
Build model impact of grazing practices 



 



Exclosure Study (Allen-Diaz and Bartolome) 





Develop a model for 
vegetation management: 

 
Deerbrush, Ceanothus 
Integerrimus, edible by 

cattle and deer.  
 

Competes with 
regrowing trees 

 
 
 

 



Shelterwood 
• Leave sparse large trees to provide 

seed source, protect the site 
 



Shelterwood study: Three pastures, 
grazed one month each 



Stocking rates: 1983-- 2 AUMs/acre; 
1984-- 2.2 AUMS/acre 



Cover reduced each year, but 
vigorous regrowth 

Recently grazed 



But not as big as outside the 
pastures 



Cows escape before eating 
conifers 



Lessons learned 
• Cattle spent 1 month in each pasture:  

deerbrush recovered quickly  
• Most trampling occurred the first year, 

and was not a problem relative to the 
number of seedlings, softer soil, more 
damage (10,404 seedlings per ha to 
start, ideal around 500) 

• Cattle did not eat conifers, deer 
browsed off most of them 



Cattle browsing:  Simulate! 



Clipping study 
• Clipped deerbrush on two sites once or 

three times 
• Clipped all, half, or no annual growth 



Thank You! 



Results:  timing of grazing 



Results:  intensity of grazing 



Results:  frequency of grazing 



Grazing Influences: 
 a simple model for management 



Moderately grazed, grazed repeatedly 
during the summer: Good for deer, cattle 



Vegetation 
can be 

manipulated 
with grazing 



Grazing or burning: Can’t start 
here! 



Without grazing or burning: 
Flammability is high a few 

years after a wildfire 



Start as soon as possible 



Start when the plants are small 



Firefighters? 



YES!  
• Start right away! 
• How palatable are the problem plants? 
• What do the livestock prefer? (kind, class, 

history) 
• Allow repeated, season long use? Or other 

system 
• Planning: where are important spots for 

wildfire, potential management issues 
• Can combine with other treatments, burning 

or mechanical. 







Piñon mouse 
Peromyscus truei 

Distribution Change: Modeling used to estimate change when 
surveys are done by different people with different methods 

and effort. 



Mt. Diablo, 1868 





Pre and Post-Settlement Fire Frequency 
Means and ranges of fire-return intervals on 3 sites on the Klamath National Forest, 
California 
        
Location and period  Time interval  Mean (years)  Range (years) 
Site 1       
Presettlement  1745-1849  17.3 5 to 41 
Settlement  1849-1894  15 8 to 26 
Fire exclusion  1894-1987  46.5 43 to 50 
Site 2       
Presettlement  1742-1855  10.3 5 to 18 
Settlement  1855-1901  9.2 7 to 12 
Fire exclusion  1901-1987  28.7 18 to 45 
Site 3       
Presettlement  1752-1849  13.9 7 to 25 
Settlement  1849-1913  16 5 to 25 
Fire exclusion  1913-1987  37 3 to 71 
        

Wills, Robin D.; Stuart, John D. 1994. Fire history and stand development of a Douglas-fir/hardwood forest in northern 
California. Northwest Science. 68(3): 205-211. 









What permittees have done  

• Two thirds have increased leased land 
in last 10 years 

• Half have increased stocking rates 
• One third have purchased land 
• 95% have carried out range 

improvements 
• Of those who lost allotments and kept 

ranching, one found new lease, one 
reduced herd. 
 





History: Berkeley Hills, 1990 

B. Allen-Diaz 



Berkeley Hills, 1900 
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