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Introduction 

 

 The Montini Open Space Preserve (Montini) is a 40-hectare (98 acre) area on 

the northern boundary of the town of Sonoma.  Montini was acquired by the City of 

Sonoma from the Montini family in 2005 and is managed by the Sonoma Ecology 

Center.   In 2014, paths through the preserve were completed and it was opened to the 

public.  The preserve is a patchwork of tree and grassland communities with numerous 

plant and animal species.  The scenic landscape and its proximity to Sonoma make it a 

popular location for hiking, running, and nature walks.   

 

There is little in the literature about the geology, soils, tree communities and 

grasslands at Montini.  For example, the USDA soils map (USDA,1972) shows the hills 

above the valley plain in Montini as one soil type (the goulding-toomes series), when at 

least five soils types can be identified there.  Vegetation maps for this area (SCAPOSD, 

2011) combine oak communities into one type (hardwoods), when at least three oak 

communities can be identified in Montini.  A review of the literature shows the dynamics 

of these communities is complex and poorly understood. The low resolution of existing 

data limits the ability to effectively manage this landscape to sustain these plant 

communities and the values derived from them. 

 

The purpose of this study is twofold.  First, to fill in some of the gaps in our 

understanding of the ecology of Montini to allow for better management of the preserve. 

And second, to provide baseline data for monitoring changes in the vegetation at 

Montini over time.   
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My initial work in Montini 

 

I visited Montini for the first time on 4 March 2019.  After visiting several similar 

parks and preserves in the area I decided to focus on Montini for several reasons.  

Montini is close to my house, it is a manageable size (40 ha) and it has little elevation 

change (only about 122 meters (400 feet)).  Plant community diversity increases the 

larger the area and the greater the elevation change and therefore small areas with little 

elevation change are easier to study.  

 

 Having not conducted field work in California in over 40 years, I first focused on 

identifying plant species.  Over the remainder of the 2019 rainy season, I was able to 

identify all the trees and many of the grasses and other herbaceous species.  As of 

February 2021, over 160 plant species had been identified in Montini. 

 

 While identifying plants, I began to note the distribution of plant species within 

Montini and which plants were co-located forming communities.  Over the dry season of 

2019, I was able to identify the tree communities.  Over the rainy season of 2019/20, I 

monitored which herbaceous species were present at 10 different grassland locations 

and three different tree community locations.  From this data, I was able to refine my 

understanding of the tree communities and begin to identify several grassland 

communities. 

 

 In my career I have done considerable grassland sampling and because 

grasslands are very dynamic on a seasonal and annual basis, they require a series of 

sample dates over the growing season repeated over several years.  This would be a 

major undertaking for the grassland communities at Montini.  I therefore decided to 

initially focus on tree communities.  Trees are present year around and their relative 

abundance changes little year to year. 

 

 Up to that point the data was all qualitative, which plant species are present in 

specific locations on different dates over the year.  This study provides quantitative data 

on the tree communities providing a much greater understanding of their structure and 

dynamics. 
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The Tree Species in Montini 

 

 Of the 9 tree species I found in Montini only Olive (Olea europaea) and silverleaf 

cotoneaster (Cotoneaster pannosus) were introduced.  Of the 7 native tree species, I 

found only one tree of pacific madrone (Arbutus menziesii) and three trees of Oregon 

white oak (Quercus garryana).  The California black oak (Quercus kelloggii) is a minor 

component in some tree communities especially at the higher elevations.  I have not 

definitively identified canyon live oak (Quercus chrysolepis) or interior oak (Quercus 

wislizeni) in Montini, but trees of these species might be present.  The remaining 4 tree 

species (described below) are common and define the tree communities.  

 

 Blue oak (Quercus douglasii) (figure 1) is the dominant tree in 2 of the 3 tree 

communities.    Blue oak is winter deciduous and drought tolerant with sparse 

vegetation and blue-green leaves that range from entire to shallowly lobed.  It is in the 

white oak group and hybridizes with white oak.  Often blue oak trees have lace lichen 

hanging from their branches.   This species is abbreviated as BLO in the tables and 

figures in this report. 

 

 Coast live oak (Quercus agrifolia) (Figure 2) is a co-dominant species in one of 

the tree communities and is an edge species in the other two tree communities.  The 

leaf shape is highly variable, ranging from small, convex, with many spines on the edge, 

to larger, nearly flat, with few spines.  It is in the red oak group thus hybridizes with 

interior oak (Quercus wislizeni) and can be hard to distinguish from canyon live oak 

(Quercus chrysolepis).  Coast live oak is abbreviated CLO in the tables and figures in 

this report. 

 

 

    Figure 1. Blue oak 
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  Figure 2. Coast live oak 

 
 

 

 

California buckeye (Aesculus californica) (figure 3) is found in association with 

blue oaks in only one tree community in Montini.  A few buckeye trees are found in the 

other tree communities.  It has palmately compound leaves, a large fruit, and is dormant 

in the dry summer months, leafing out in February. This species is abbreviated as BKE 

in the tables and figures in this report. 

  

 

Figure 3. California buckeye 
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 Calif bay laurel (Umbellularia californica) (Figure 4) is found in all three tree 

communities in Montini.  It is co-dominant with coast live oaks in one tree community, is 

present but rare in another tree community, and is an edge species in the third tree 

community.  This evergreen tree is easily recognized by the fragrant leaves that are 

entire and lance shaped.  This species is abbreviated as CBL in the tables and figures 

in this report. 

 

 

  Figure 4.  California bay laurel 

 
 

 

 

The Tree Communities in Montini 

 

Three tree communities can be identified by differences in the relative 

abundance of the four common tree species.  The tree communities are the blue oak – 

California buckeye woodland, the blue oak – California bay laurel woodland, and the 

coast live oak – California bay laurel forest.  These are discussed separately below. 

 

In the literature you will see both the terms woodland and savanna used to 

describe the blue oak dominated communities.  Both terms refer to a tree community 

with a canopy open enough to allow sunlight to reach the ground, resulting in an 

understory of grasses and shrubs.  There is a large overlap in the tree density and 

percent canopy cover assigned to both woodlands and savannas.  I have worked in 

Africa on savannas that were basically grasslands with a few scattered trees as well as 

on “savannas” that were approaching a forest.  I prefer to use the term savannas for 

open tree communities in tropical and subtropical climates and to use the term 

woodlands for similar communities in the temperate zone.  
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Blue Oak – California Buckeye Woodland 

 

 This woodland occupies the western slopes of Montini (Figure 5).  It is located 

between the pasture on the valley floor and the large grassland on the top of the slope, 

a raise of about 90m (300 feet).  A narrow strip of a different grassland separates it from 

the pasture on the valley floor. The buckeyes seem to prefer a specific brown soil type 

derived from andesite breccia that is different from the lighter valley soil below this 

woodland and from the reddish soil in the grassland at the top.  While a few coast live 

oaks and California bay laurel trees can be found within this woodland, these species 

are mainly edge species along the western boundary of this community.  The upper 

section of this woodland slopes at about 20 degrees and the lower section slopes 

between 30 and 45 degrees.  Both areas slope to the southwest direction (about 240 

degrees). 

 

 

Blue Oak – California Bay Laurel Woodland  

 

 This community occupies the southern midsection of the preserve (Figure 6).  It 

is between the grassland at the top of the hill on the Holstein Hill Trail and runs east to 

the coast live oak forest that boards Norrbom Road.  A section of this woodland extends  

      

 

            Figure 5. Blue Oak – California Buckeye Woodland 
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    Figure 6. Blue Oak – California Bay Laurel Woodland  

 
 

 

 

uphill crossing the Valley of the Moon Trail.  It is found on a darker brown soil located to 

the east of the red grassland soil.   California Bay Laurel is a minor component in this 

woodland with trees more common near the edge. Coast live oak is an edge species for 

this woodland.  The section between the Holstein Hill and Valley of the Moon trails has 

a gently slope of 3 percent to the south (170 degrees).  The section west of the Spotted 

Fawn trail has a 27 percent slop to the south (170 degrees).  The section east of the 

Spotted Fawn trail has a 30 percent slope to the southeast (133 degrees). 

 

Coast Live Oak – Calif Bay Laurel Forest  

 

 This tree community occupies the northern and eastern areas within the preserve 

(Figure 7).  Most of this forest type is found on a dark brown soil derived from andesite 

tuff, the stone that is quarried.  A patch of this forest is found on the red soil type derived 

from thin layer of rhyolite tuff located north and west of the Valley of the Moon Trail.  

This thin rhyolite layer, however, is over a deeper layer of andesite tuff.  Both coast live 

oak and California bay laurel are major components of this forest while black oak and 

blue oak are minor components.   All three forest plots slope at about 30 percent in a 

southwest direction (250 degrees).   
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 Figure 7. Coast Live Oak – Calif Bay Laurel Forest  
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Geology and soils 

 

 Observations suggest that most vegetation communities at Montini are 

associated with certain soil types which are derived from the weathering of specific 

types of bedrock.  Such associations have been noted in other areas in California (Cole, 

1980). To understand why a specific location supports a specific vegetation community 

in Montini it is necessary to understand the local geology and soils.  Unfortunately, 

detail geology and soil maps for Montini are lacking.  I am not a geologist or soil 

scientist but relied on survey literature (Kunkel and Upson, 1960; USDA, 1972) and field 

observations to gleam some understanding of the soils and geology of Montini.  

 

 Montini is located on a spur of the Mayacamas Mountains that slopes down to 

the Sonoma Valley alluvial plain.  The plain is found on the western and eastern edges 

of the southern side of the preserve.   The Huichica formation bedrock underlies the 

alluvial plain soil and consist mostly of massive yellow silt and some interbedded lenses 

of silt and gravel, and silt and boulders.  The Sonoma volcanics form most of the 

Mayacamas Mountains including the uplands in Montini.  The Sonoma volcanics are 

formed from various volcanic rocks including rhyolite, andesite, basalt, and pumice.  

The lower elevations of the mountain spur are formed mainly by “andesite and basalt 

generally found as pyroclastic tuff or breccia” (Kunkel and Upson, 1960).  Above this 

stone layer is found the “St. Helena rhyolite, composed of pumice, welded tuff, and 

flows of primarily rhyolitic composition” (Kunkel and Upson, 1960).  Images of the 

andesite, basalt, and rhyolite are found in figures 8, 9, and 10. 

 

 

            Figure 8. Andesite breccia  
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            Figure 9. Basalt  

 
 

 

 

          Figure 10.  Rhyolite tuff 

 
 

 

 The geology of Montini is complex.  Rhyolite tuff, andesite tuff, and andesite 

breccia bedrock layers are common throughout the preserve and often one type of 

bedrock is layered over another.   In addition, within a layer of one type of bedrock an 

outcrop of another type of bedrock frequently protrudes.  For example, lines of trees in 

the grasslands occur along outcrops of andesite breccia and tuff within the rhyolite tuff. 

 

 The rhyolite rocks are easy to identify by their reddish color and the soils from 

this rock type have a distinct reddish hue.  The grasslands in Montini are found mainly 



 

16 
 

on the red soils derived from this stone.  Tree establishment on this bedrock seems 

limited.  Rhyolite is high is silica (Kunkel and Upson, 1960) but it is unclear if this 

contributes to the lack of trees over this bedrock.  Surprisingly, a patch of coast live oak 

– bay Laurel forest is found on this rock type at the higher western elevations in Montini.  

However, this turns out to be a thin layer of rhyolite over a thick layer of andesite tuff, 

the rock type associated with this forest community.  As the rhyolite tuff layer thickens, 

the trees give way to grasses. Such layering of these types of bedrock can be seen in 

the red quarry (figure 17). 

 

 As best as I can determine, the andesite tuff is the preferred quarry rock at 

Montini - a smooth fine-grained dark stone (figure 11).  It occurs at the higher elevations 

on the eastern side of Montini and extends down either side of the drainage with the 

broken dam.  The andesite tuff weathers into a dark brown soil that supports a coast live 

oak – bay laurel forest.   

 

 The lower western slopes are underlain by andesite breccia (figure 12).  Andesite 

breccia is dark grey, but weathers into a reddish-brown color (figure 13).  These rocks 

have a courser grain than the tuff.  The rocks in this area weather into a light brown soil 

that supports the blue oak – buckeye woodland.  

 

 The blue oak – bay laurel woodlands occupying the middle and lower eastern 

slopes in Monitini have various rock types.  The rocks seem to be layered with andesite 

breccia forming the top layer (figure 14).  Below the andesite breccia is a layer of 

andesite tuff that protrudes in some places.  There are also pumice (figure 15) and a 

few rhyolite tuff rocks (figure 16) in this area.  I assume the andesite tuff layer under a 

thin andesite breccia layer stops buckeyes from growing in this area. This rock weathers 

to a dark brown soil similar in color to the soil from the andesite tuff.   

 

 A soil map of Montini is provided in the Soil Survey of Sonoma California (USDA, 

1972).  Three soils are listed.  The alluvial plain soils on the west side are the Clough 

series.  These soils consist of moderately well drained gravelly loams that have a very 

gravelly clay subsoil.  The alluvial plain soils on the east side are the Red Hill Clay 

Loams.  These soils are well-drained to excessively drained loamy sands to silty clay.  

The uplands (where the tree communities are found) are all the Goulding-Toomes 

series.  This soil consists of “very shallow and shallow (4 to 9 inches thick), well to 

somewhat excessively drained soils with slopes between 2 to 75 percent and with rock 

outcrops and stones making up 5 to 50 percent of the surface area” (USDA, 1972).   

 

Though the soil survey lists one soil type for the uplands, at least 5 soil types can 

be observed there, distinguished by color or parent rock type.  There is a light brown 

soil type on the western slopes where the buckeyes are located.  There is a dark brown 

soil over andesite breccia where the blue oak – bay laurel is located.  There is a dark 

brown soil over the andesite tuff supporting the coast live oak – bay laurel forest. There 
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is a reddish soil supporting most of the grasslands and apparently inhibiting tree 

establishment.  And there is a dark fine textured soil in the riparian areas where water 

flows in the rainy season.  Figure 18 shows the three soil colors observed in Montini 

tree communities: the light brown soil on the left, red soil in the middle, and the dark 

brown soil on the right. 

 

  Figure 11.  Andesite tuff in quarry  

 
                  

 

          Figure 12. Andesite breccia in blue oak – buckeye woodland  
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          Figure 13.  Reddish Andesite in blue oak – buckeye woodland 

 
   

 

 

 

Figure 14. Andesite breccia in blue oak – bay woodland 
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Figure 15.  Pumice in blue oak – bay woodland. 

 
 

   

 

 

 

Figure 16.  Reddish rhyolite in blue oak – bay woodland. 
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      Figure 17. Rhyolite tuff over andesite tuff at the red quarry. 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              Figure 18.  Soil colors in Montini 
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Anthropogenic impacts on Montini vegetation 

 

 Humans have had major impacts on the vegetation and wildlife in Montini.  The 

effects of many of these impacts are visible today in the vegetation communities in the 

preserve.  Current observed impacts from human activity will be discussed later for 

each tree community. 

Since 1823 when the Mexicans established a mission in Sonoma Valley, the 
vegetation in Montini has experienced major human impacts.  The Mexicans 
inadvertently introduced annual grasses native to the Mediterranean region in Europe 
which eventually replaced most of the native perennial grasses.  A dry period from 1860 
to 1885 is often considered as a contributor to the demise of the native perennial 
grassland and replacement by Mediterranean annuals (Heady 1977).  Eight of the 22 
grass species (36%) that I have found in Montini are native perennials.  However, their 
relative abundance in the preserve is very low. 

There is photographic evidence from 1871 (see figure 19) that by the late 1800s most of 

the trees had been removed from the hills near the town of Sonoma.  As the population 

in Sonoma grew, there was a huge demand for firewood and some of the oaks were 

suitable for timbers. In figure 19 you can see saplings that are most likely suckers from 

the root crown of cut trees. Figure 20 shows the same hills in 1906, 35 years later, and 

there had been considerable tree reestablishment.  Figure 21 shows the same area in   

 

Figure 19. Hill behind Sonoma Plaza in 1871 
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 Figure 20. Hill behind Sonoma Plaza 1906 

 
 

 

 

Figure 21. Hill behind Sonoma Plaza in 2020 
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2020.  Besides trees growing larger, there has been little change from the 1906 photo.  

Interestingly, some of the grassy areas in 1871 are still grassy areas in 2020.  It is not 

known how the forest that reestablished differs from the forest present in 1800. 

 

Livestock grazing on Montini started in the mid-1800s and continued at least until 

the Montini family sold the land in 2005.  Because livestock are supplemented during 

the dry season, the number of animals on Montini during the rainy season can exceed 

the carrying capacity.  This puts a high grazing pressure on the plant species favored by 

the livestock and gives a competitive advantage to the plants species the animals avoid 

such as thistles.  By this process selective grazing can change the species mix in a 

community.   Livestock also compete with native herbivores, reducing their abundance.  

 

 Humans have had major impacts on the species mix and relative abundance of 

wildlife in Montini.  I have not found references to the level of hunting in the mid-1800s 

in Sonoma, but assume it was like Virginia, where most mammalian herbivores (e.g, 

deer, squirrels, etc.) were consumed and mammalian predators killed to protect 

livestock.  It is likely that deer and mammalian predator populations were kept low 

through the 1900s to promote livestock production.  Once hunting was prohibited in and 

around Montini, the herbivore populations seem to have increased much faster than 

predator numbers.  Observations suggest that currently both black tailed deer 

(Odocoileus hemionus) and California ground squirrels (Otospermophilus beecheyi) 

have a negative impact on tree seedling survival in the woodlands in Montini. 

 

 Humans have also changed the natural fire cycle within Montini.  Fire frequency 

was elevated during the late 1800’s and early 1900’s while fire suppression started in 

the mid-20th century (Bernhardt and Swiecki 2001, Holmes et. al. 2008).  There are few 

signs of previous fires in Montini.  The result is that there has been a buildup of fuel on 

the ground and creation of fire ladders from the understory to the canopy from broken 

branches and fallen trees so that if there is a fire it will be much more intense.  Another 

impact of fire suppression is that fire tolerant species, such as oaks, decline in relative 

abundance while less fire tolerant species, such as California bay Laurel increase in 

relative abundance (Holmes et al, 2008).  I measured bark thicknesses as little as 2 mm 

on some bay laurels.  In addition, Bay laurel trees harbor fungal spores of Phytophthora 

ramorumfor that cause sudden oak death which can further reduce the relative 

abundance of oaks (Grünwald, 2008; Fimrite, 2011).  Thus, another long-term impact of 

fire suppression can be a change in relative abundance in a tree community.   

 

 Montini has numerous quarries and associated roads.  The stones are a 

sedimentary volcanic rock called andesite tuff; a soft rock that is easy to shape.  These 

quarries supplied construction and paving stones.  I have been told that quarrying 

stopped in Montini in the 1930s.  Around many of the quarries are piles of discarded 

stones.  Both the quarries and the discarded stone piles tend to have few trees growing 

on them.  
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Tree Community Study – Summer 2020 

 

 Data on the three tree communities was collected from August to October 2020.  

This section will discuss how the data was collected (Methods) and what the data 

showed (Results).  

 

Methods 

 

 Each of the three tree communities had three 50m by 10m plots established in 

them.  The first step was to determine where to place the plots.  To the extent possible, 

three areas 100m by 20m were located within each tree community.   In tight areas 75m 

by 15m areas were used.  A random number generator was used to determine how 

many meters to move in the 20m direction and in the 100m direction to locate the start 

of the midline of each plot.  In the field a metal stake was driven into the ground at this 

point.  A compass direction for the midline of the plot was first determined on the map 

and then a compass used to position a second stake 4m from the first stake along this 

compass direction.  These two stakes gave the beginning of the midline for the plot.  A 

meter tape was stretched 50m from the first stake and data collected on all tree stems 

rooted within 5m of this tape.  The coordinates and compass direction for the metal 

stakes at the beginning of the midline for all 9 plots are provided in Appendix A and the 

data sheets for each of the nine plots are provided in Appendix B. 

 

In both the woodlands and forest, trees often formed a ring (figure 22) because 

these trees all started as suckers from a root crown of a dead tree and are connected 

underground.  Rather than guess at stem underground connections, the report will refer 

to the number of separate tree stems, rather than number of separate trees.   

 

    Figure 22 Stems from the same root crown 

  



 

25 
 

The following data were collected for each plot. 

 

1. The species of each stem at least partially rooted within the plot. 

 

2. The X and Y coordinates in meters for the base of each stem. 

 

3. The circumference of each stem as close to breast height as possible. 

 

4. The condition of each stem ranked as Good, Medium, or Poor based on the 

number of dead branches and condition of the trunk. 

 

5. The presence or absence of lace lichen on the branches of each stem. 

 

6. The number of tree seedlings (less than 1m high) by species in the plot. 

 

7. The number of tree saplings (1m to 2m high) by species in the plot. 

 

8. The location and size of canopy gaps in the plot. 

 

From this data the following calculations were made.   

 

1. Stem density (number of stems/area) is usually shown as stems per hectare, to 

allow comparisons across studies using different plot sizes.  The number of 

stems per plot multiplied by 20 gave this value. 

 

2. The diameter of each stem:  Stem circumference divided by pi (3.14) gave this 

value. 

 

3. The age of blue oaks and coast live oaks:  Tree rings were counted for three 

recently cut blue oak stems in the blue oak – bay laurel woodland as well as for 

six recently cut coast live oak stems near the three plots in the coast live oak- 

bay laurel forest.  The number of tree rings in the radius for all these stems was 

determined and the radius measured in mm allowing for the calculation of the 

average tree ring growth in mm per year. For all blue oak and coast live oak 

stems in the plots the mean bark thickness was subtracted from the measured 

diameter of each stem to get a wood diameter.  This was divided by 2 to get the 

radius and the radius divided by the mean tree ring width to get the age of the 

stem.  This provides only a very rough estimate of stem age because soil type, 

stem condition, and stem location within the tree community can affect stem 

growth rates.   

 

4. The precent canopy gap area was determined by dividing the total canopy gap 

area by the plot area (500 m2) 
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5. The basal area of a stem is the total area in cm2 of a cross section of the trunk at 

breast height.  This is calculated from the breast height diameter (BHD).  The 

formula is (BHD/2)2 x 3.14.   

 

 

Results  

 

Blue Oak – Calif Buckeye Woodland 

 

Figure 23 shows the location of the three plots in the blue oak – California 

buckeye woodland.  This woodland was coded as tree community A and the plots 

labeled as A1, A2, and A3 running from North to South. 

 

A map of each plot showing all stems and canopy gaps can be found in Appendix 

C.   The maps were produced from the X – Y coordinates for each tree in the plot.   

 

Table 1 shows the number of stems per plot by species for this tree community 

Plots A1 and A2 had only blue oaks and buckeyes, however plot A2 had over twice as 

many trees as A1.  Plot A3 was an edge plot and had more coast live oaks than either 

blue oaks or buckeyes.  Relative abundance for a tree species is its percent of all 

stems.  The blue oaks were about two-thirds of all the stems, while buckeyes were 23 

percent and coast live oaks were 13 percent.   Though not present in the plots, 

California bay laurels are a common edge species, and some black oaks and white 

oaks are also found on the edge of this woodland.  Table 2 provides the stem density (# 

of stems/ha) for tree community A. 

 

Table 3 shows the canopy gaps in each plot.  The mean percent gap area for the 

three plots was 4.3.  Because both the blue oaks and buckeyes are leafless during the 

beginning of the growing season abundant light reaches the understory through about 

half of the rainy season despite the low percent for canopy gaps.   

 

 Circumference was measured for each tree as close to breast height as possible.  

Dividing circumference by pi (3.14) gave the diameter.  Table 4 provides tree diameter 

for blue oaks and Table 5 provides estimated age for blue oaks in the 3 plots in 

community A.  The diameter – age relationship was determined for a blue oak tree in 

the blue oak – bay laurel woodland and on a different soil.  So, the age provided here is 

only a rough estimate.  The age of the blue oaks in plot A3 was estimated at over 150 

years.  The age of all but one of the blue oaks in plot A1 was estimated at over 170 

years.  Plot A2 had younger trees, with only 2 of the 12 blue oaks having an estimated 

age over 170 years. 
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Figure 23. Location of plots in Blue Oak – Buckeye Woodland 

 
    

 

    Table 1. Stems per plot in Community A 

Plot All BLO BKE CLO 

A1 7 6 1 0 

A2 16 12 4 0 

A3 8 2 2 4 

Sum 31 20.0 7.0 4.0 

Mean 10.3 6.7 2.3 1.3 

Rel Abundance 100 64.5 22.6 12.9 

  

 

Table 2. Stem density (stems/ha) in Community A 

Plot All  BLO BKE CLO 

A1 140 120 20 0 

A2 320 240 80 0 

A3 160 40 40 80 

Mean  206.7 133.3 46.7 26.7 
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      Table 3. Percent canopy gap by plot. 

Plot A1 A2 A3 Mean 

% Gap 5.8 2.8 4.3 4.3 

 

 

 

Figure 24 shows the difference in tree diameter graphically.  Note the large 

difference in tree diameters and ages between the three plots.  Plot A3 has two trees 

with larger diameters (mean 59.7) than all the other trees.  The diameter of ten of the 12 

trees in plot A2 are smaller than all but one tree in the other plots, suggesting this plot 

became established after the other two plots.  The diameters of the trees in plot A1 are 

between the values for the other two plots.  These 3 plots give a good idea of the 

variance in diameter values (and estimated ages) within the woodland.  Comparing blue 

oaks only, plot A1 and A2 are statistically the same (p=.05).  Plot A3 had too few blue 

oaks to make a valid T-test.  

 

 

 

Table 4.  BLO diameter (cm) by plot   Table 5. BLO estimated age (years) by plot 

# A1 A2 A3   # A1 A2 A3 

1 27.1 18.8 57   1 120.4 78.9 270.0 

2 37.6 23.2 62.4   2 172.9 101.2 297.1 

3 38.5 24.2     3 177.7 106.0   

4 38.5 26.8     4 177.7 118.8   

5 41.7 27.1     5 193.6 120.4   

6 50.6 28.3     6 238.2 126.7   

7   29.6     7   133.1   

8   30.6     8   137.9   

9   32.8     9   149.0   

10   33.4     10   152.2   

11   37.9     11   174.5   

12   44.3     12   206.3   

Sum 234.1 357 119.4   Sum 1080.4 1605.0 567.1 

Mean 39 29.8 59.7   Mean 180.1 133.8 283.6 

STD 6.9 6.5 NA           
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Figure 24. Blue oak stem diameter for the 3 plots in community A 

 
 

 

 The California buckeye tree diameter was determined using the same method as 

for the blue oaks.  Table 6 shows the diameter of the buckeye trees in each of the plots 

in this tree community and figure 25 graphs this data.  Of the 7 buckeye trees in the 3 

plots, 5 have similar diameters - between 24.5 and 26.8 cm.   They are likely the same 

age which suggest there was a year when conditions were right for the establishment of 

buckeye seedlings.  On one dead stem, mean buckeye tree ring width was determined 

to be 1.55 mm giving an age of 77 years for stems of about 25 cm.  

 

 

 

           Table 6. BKE diameter (cm) by plot 

# A1 A2 A3 

1 26.4 19.4 26.8 

2  24.5 38.5 

3   24.8   

4   24.8   

Sum 26.4 93.5 65.3 

Mean 26.4 23.4 32.7 
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          Figure 25. Buckeye stem (BKE) diameter (cm) by plot 

 
 

  

 

 Table 7 shows the basal area for all stems in the three plots.  The total basal 

areas are about the same for plot A2 with many small trees and plot A3 with a few large 

trees whereas plot A1 has a much-reduced total basal area.  Plot A3 was at the 

southern edge of this woodland and is the only plot to have coast live oak.  

 

 Table 8 shows the number of seedlings by species found in each plot. 

There are very few tree seedlings in the blue oak – buckeye woodland, and the 

seedlings present in the plots are all coast live oak.  Observations over the 2020 rainy 

season showed that some buckeye seeds germinate but the seedlings are consumed 

by herbivores before the rainy season ends.  It is likely that the main herbivore on 

buckeye seedlings is the ground squirrel.  With the current high population of ground 

squirrels, buckeye regeneration is difficult.  Interestingly the blue oak – buckeye 

woodland is the only tree community with ground squirrels.  A few blue oak  
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Table 7. Basal area cm2 for stems in the three plots in Community A 

           Plot A1            Plot A2            Plot A3   

  BLO BKE CLO BLO BKE CLO BLO BKE CLO 

1 575.2 548.5   277.1 296.3   2551.0 561.8 557.8 

2 1108.6     424.3 472.1   3058.6 1165.7 886.2 

3 1165.7     459.9 484.4       998.7 

4 1165.7     561.8 484.4       1062.1 

5 1366.3     575.2           

6 2012.8     630.7           

7       688.6           

8       733.8           

9       844.7           

10       877.8           

11       1127.5           

12       1538.3           

Sum 7394.3 548.5 0 8739.6 1737.1 0 5609.6 1727.5 3504.8 

Mean 1232.4 548.5 0 728.3 434.3 0 2804.8 863.7 584.1 

Plot total    7942.8     10476.7     10841.9   

 

 

seedlings were seen, but they also did not survive the rainy season.  The lack of coast 

live oak saplings (over 1 meter tall) in the woodland suggests the coast live oaks 

seedlings do not survive long.  At this time, reducing the herbivore populations or 

protecting seedlings might be necessary to sustain this tree community. 

 

     Table 8. Seeding species in each plot 

Seedlings A1 A2 A3 
all 

plots 

CLO Seedings 1 1 0 2 

BLO Seedlings 0 0 0 0 

BKE Seedlings 0 0 0 0 

 

 

 Table 9 shows the percent of blue oak stems with poor, moderate, or good 

condition for each plot.  Condition was assessed on the number of dead limbs and 

presence of damage to the bark.  Plot A3 had only 2 blue oaks, one with moderate and 

one with good condition.  Plots A1 and A2 had 6 or more blue oaks and at least 40 

percent of the blue oaks were in poor condition.  With no blue oak seedlings surviving 

and many trees in poor condition, this woodland might slowly decline.  Hopefully, data 

collection in 2030 will document any changes taking place.  
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    Table 9. Condition of blue oaks (%)   

  poor  moderate good 

A1 50 50 0 

A2 42 25 33 

A3 0 50 50 

All plots 40 35 25 

 

 

 The condition of the buckeye stems was generally good.  Of the 7 buckeye 

stems, 5 were in good condition, 1 in moderate condition, and 1 in poor condition. 

 

 Lace lichen (Ramalina menziesii) is found on many of the blue oak stems in this 

woodland. This is the California State Lichen. The lichen attaches to the stem but does 

not harm it, getting its nutrients from rain and wind.  When the lichen falls to the ground, 

its decomposition provides nutrients to the stems.  Thus, lace lichen and blue oaks have 

a mutualistic relationship. Table 10 shows the percent of blue oak stems with lace lichen 

in each of the plots and the mean for all plots.  

   

    

       Table 10. % BLO with lichen 

      

 

 

 

 

 

 

 From 30 January to 30 June 2020, all flowering herbaceous species found in the 

blue oak – buckeye woodland were recorded on a weekly basis.  A total of 60 

herbaceous plants were found.  This high level of biodiversity is due in part to the 91 m 

(300 feet) elevational change in this community.   Different plants were found at the low 

and high elevations. In Appendix D these plants are listed in alphabetical order by 

common name and their presence or absence noted for each week.  Figure 26 shows 

the number of plant species in flower each week over this period.  The peak was 31 

species on 21 April 2020. 

 

 Herbaceous plants in this woodland are found both under trees and in the open 

gaps between trees.  There was no obvious difference in the grass species found in 

these two environments.  Frequency data for the herbaceous vegetation will be 

collected in April 2021 and might indicate a difference in species relative abundance 

between these environments. 

 

 

A1 83 

A2 100 

A3 50 

All plots mean 90 
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Figure 26. Number of plant species in flower by date for tree community A 

 
 

 

 

Summary of the Blue Oak – Buckeye woodland 

 

 Blue oaks are the most abundant species in this woodland with the buckeye 

abundance less than half that of the blue oaks.  Other tree species are a minor 

component of the woodland except along the western edge.  The three plots in the blue 

oak – buckeye woodland highlight the natural variability within this community. There is 

variability in stem density and age.  The two plots with the oldest stems had the lowest 

density while the plot with the youngest stems has the highest density.  This suggests 

that many blue oaks seedlings become established during a certain period and as the 

woodland patch matures the tree density declines as dead stems are not replaced by 

further successful establishment. 

 

There are several unique aspects to this woodland.  Buckeyes are found 

primarily in this community and seem to be strongly associated with the brown soil type 

derived from andesite breccia found on the western slope of the upland spur.  This 

slope is a shallow soil with numerous rock outcrops.  The slope is steep (45% is some 

areas) and raises 91 meters (300 feet) resulting in a diverse understory flora.  Also, this 

is the only tree community with ground squirrels, which seem to have a negative impact 

on blue oak and buckeye seedling survival.   
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Blue Oak – California Bay-Laurel Woodland 

 

Figure 27 shows the location of the three plots in the blue oak – California bay 

laurel woodland.  This woodland was coded as tree community B and the plots labeled 

as B1, B2, and B3.  Plot B1 is the furthest north plot and plot B3 is the furthest east plot. 

 

A map of each plot showing all stems and canopy gaps can be found in Appendix 

C.   The maps were produced from the X – Y coordinates for each stem in the plot.   

 

 

 

Figure 27. Location of plots in blue oak – California bay laurel woodland 

 
 

 

Table 11 shows the number of stems per plot by species in this tree community. 

Plots B2 and B3 both had only blue oak stems, while plot B1 had 6 bay laurel stems.  

Plot B1 had about triple the number of stems as the other two plots and had 3 dead blue 

oaks.  The dead oaks are not included in the stems per plot data.   
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Table 11. Stems per plot for Community B 

 Plot All  BLO CBL 

B1 30 24 6 

B2 13 13 0 

B3 11 11 0 

 

 

Plots B2 and B3 are statistically the same (p=.05) and only have blue oak stems.  Both 

plots B2 and B3 are statistically different from plot B1. These two plots had a mean of 

12 stems per plot (Table 12).  Plot B1 is quite different, 30 stems, mainly blue oaks with 

a few bay laurels.  This suggest that the blue oak-bay laurel woodland has two 

subcommunities, one with high density exemplified by plot B1 and the other with lower 

density exemplified by plots B2 and B3.  For this reason, the subcommunity shown in 

plot B1 will be discussed separately from the subcommunity represented by plots B2 

and B3. 

 

    Table 12. Stems per plot for plots B2 and B3 

Plot All BLO CBL 

B2 13 13 0 

B3 11 11 0 

Plots Mean 12.0 12.0 0.0 

 

 

Plots B2 and B3 only had blue oak trees (relative abundance of 100%) while plot 

B1 (Table 13) had mainly blue oaks and a few bay laurels (relative abundance 84.4% 

and 15.6%, respectively). 

 

       Table 13. Relative abundance for plot B1 

 All  BLO CBL 

Trees 29 24 6 

% 100 84.4 15.6 

 

  

Table 14 provides the tree density (stems/ha) results for plot B1 in the blue oak – 

bay laurel woodland and table 15 provides the same data for plots B2 andB 3.  Plot B1 

had over double the blue oak density of plots B2 and B3. 

 

 

    Table 14. Stem density (per ha) plot B1 

Plot All  BLO CBL 

B1 600 480 120 
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Table 15. Stem density (per ha) plots B2 and B3 

Plot All  BLO CBL 

B2 260 260 0 

B3 220 220 0 

Mean 240 240 0 

 

 

 Table 16 shows the percent canopy gap by plot.  Plots B2 and B3 with the lower 

stem density had about 13 percent of each plot not covered by canopy.  Plot B1 had 

canopy gaps of 15.8 percent of the plot even thought it had many more stems than the 

other plots.  This is due to the young age and smaller canopy size of the stems in plot 

B1. 

    Table 16. Percent canopy gap by plot 

 

. 

    

 

 Circumference was measured for each stem as close to breast height as 

possible.  Dividing circumference by pi (3.14) gave the diameter.  The diameter – age 

relationship was calculated from 3 cut stems in this woodland, increasing the accuracy 

of the age estimates of blue oaks in this woodland.  

 

Tables 17 and 18 provide stem diameter and stem estimated age for the blue 

oaks in all three plots.  There is no statistical difference (p=.05) between tree diameter 

for plots B2 and B3 and both are statistically different from plot B1.  Plot B1 has many 

smaller stems (diameter about 20 cm) giving an estimated age of about 60 years.  The 

other two plots have a wider range in diameter and age, as expected for a mature 

woodland.  This suggest that while the woodland south of the Holstein Hill Trail has 

been in existence for over 100 years, the woodland north of this trail emerged about 60 

years ago.  

 

Figure 28 shows the difference in stem diameter graphically.  The graph 

illustrates that in plot B1 many blue oak seedlings became established about 57 to 61 

years ago (diameter about 21 cm).  Plots B2 and B3 are mature woodlands with a wide 

range of tree diameters.  Coast live oaks are an edge species for this woodland.  Many 

old coast live oaks are found along the Holstein Hill Trail as it passes through this 

woodland.  Initially it was confusing to find the edge species in the middle of the 

woodland.  But this data suggests that 60 years ago these oaks formed the woodland 

edge.  The age data strengthen the conclusion that plot B1 is part of a different 

subcommunity than plots B2 and B3. 

 

 

Plot B1 B2 B3 Mean 

% Gap 15.8 14.4 11.2 13.8 
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Table 17.  BLO diameter (cm) by plot  Table 18. BLO estimated age by plot 

# B1 B2 B3  # B1 B2 B3 

1 10.2 14.3 13.1  1 28.5 40.1 36.6 

2 10.8 14.3 16.9  2 30.3 40.1 47.3 

3 11.1 15.3 16.9  3 31.2 42.9 47.3 

4 12.1 16.6 17.2  4 33.9 46.5 48.2 

5 14.3 21.0 17.2  5 40.1 58.8 48.2 

6 15.3 24.5 19.7  6 42.8 68.6 55.3 

7 15.6 27.7 23.2  7 43.7 77.6 65.1 

8 18.2 31.8 25.8  8 50.8 89.1 72.3 

9 18.5 32.8 32.5  9 51.7 91.9 91.0 

10 18.8 39.5 37.3  10 52.6 110.6 104.4 

11 18.8 46.2 67.5  11 52.6 129.4 189.1 

12 20.4 50.6    12 57.1 141.7   

13 20.7 51.0   13 58.0 142.9  

14 20.7    14 58.0   

15 21.0    15 58.9   

16 21.0    16 58.9   

17 21.3    17 59.8   

18 21.7    18 60.7   

19 22.0    19 61.6   

20 22.0    20 61.6   

21 22.0    21 61.6   

22 26.4    22 74.0   

23 29.6    23 83.0   

24 30.9    24 86.5   

Sum 463.4 385.6 287.3  Sum 1297.9 1080.2 804.8 

Mean 19.3 29.7 26.1  Mean 54.1 83.1 73.2 

STD 5.3 13.1 14.9  
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Figure 28. Blue oak tree diameter for the 3 plots in community B 

 
 

 

 

 

 The basal area of a stem is the total area in cm2 of a cross section of the trunk at 

breast height and is calculated from the breast height diameter (BHD).  Table 19 shows 

the basal area for all stems in the three plots.  The total basal areas are about the same 

for plot B1 with many small stems and plot B3 with some larger stems and one very 

large stem.  Plot B2 has more large stems than the other two plots giving it a larger total 

basal area.  The mean blue oak basal area, however, for plots B2 and B3 are similar 

while the mean basal area for plot B1 is less than half of the value for the other two 

plots. 
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Table 19. Basal area for trees in the three plots in Community B 

    Plot B1 Plot B2 Plot B3 

 # BLO CBL BLO CBL BLO CBL 

1 346.8 23.0 160.5 0 424.3 0 

2 749.1 62.4 160.5  306.1  

3 258.7 215.3 183.8  133.8  

4 357.4 86.7 216.3  1089.9  

5 92.0 97.5 346.2  223.6  

6 379.1 13.5 471.2  232.2  

7 115.0  602.3  232.2  

8 379.1  793.8  522.4  

9 368.2  844.5  223.6  

10 267.8  1224.8  828.3  

11 548.5  1675.5  3578.3  

12 379.1  2009.9    

13 336.4  2041.8    

14 97.5      

15 161.2      

16 191.2      

17 336.4      

18 277.1      

19 326.1      

20 183.4      

21 81.5      

22 688.6      

23 346.8      

24 277.1      

Sum 7544.2 498.4 10731.2 0 7794.7 0 

Mean 314.3 83.1 825.5  708.6  

Plot 
total  

8042.6 10731.2 7794.7 

 

 

 

 There are very few tree seedlings (< 1m) in the blue oak – bay laurel woodland.  

Four bay laurel seedlings and 1 coast live oak seedling were found.  As in the other 

woodland, no blue oak seedlings were found.  Table 20 shows the number of seedlings 

by species found in each plot.  
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     Table 20. Seeding species in each plot 

       

  

 

 

 

 

 

Tree saplings (1m to 2m in height) in the three plots are shown in Table 21.  The 

only sapling in the plots was a bay laurel.  Other bay laurel saplings were seen outside 

the plots.   It is clear from tables 20 and 21 that blue oak establishment is a rare event, 

while bay laurel numbers might be increasing in this woodland. 

 

   Table 21. Sapling species in each plot 

Saplings B1 B2 B3 all plots 

BLO Saplings 0 0 0 0 

CBL Saplings 0 1 0 1 

 

  

 Table 22 shows the number of blue oak stems with poor, moderate, or good 

condition for each plot, while Table 23 shows this data as a percentage of stems in the 

plot.  Condition was assessed on the number of dead limbs and presence of damage to 

the bark.  Plot B1 had many blue oaks in poor condition and three standing dead stems.  

Over half of the blue oaks in plot B3 were in poor condition.  In plot B2, however, over 

half of the stems were in good condition.   

 

 

    Table 22. Number of BLO stems by plot showing each condition      

Plot poor  moderate good dead 

B1 11 11 2 3 

B2 4 2 7 0 

B3 6 4 1 0 

Community mean 7 5.7 3.3 1 

 

 

  Table 23. Percent of BLO stems by plot showing each condition    

Plot poor  moderate good dead 

B1 40.7 40.7 7.4 11.1 

B2 30.8 15.4 53.8 0 

B3 54.5 36.4 9.1 0 

Community mean 42 30.8 23.4 3.7 

 

Seedlings B1 B2 B3 
all 

plots 

BLO Seedlings 0 0 0 0 

CBL Seedlings 2 0 2 4 

CLO Seedings 0 0 1 1 
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Lace lichen (Ramalina menziesii) is found on many of the blue oak trees in this 

woodland. Table 24 shows the percent of blue oak trees with lace lichen in each of the 

plots and the mean for all plots.  Lace lichen is not found on bay laurel stems. 

             

   Table 24. % BLO with lichen 

Plot % 

B1 98 

B2 77 

B3 100 

Mean 91.6 

 

  

 From 30 January to 30 June 2020, all flowering herbaceous species found in the 

blue oak – bay laurel woodland were recorded on a weekly basis.  A total of 47 

herbaceous plants were found.  In Appendix D these plants are listed in alphabetical 

order by common name and their presence or absence noted for each week.   Figure 29 

shows the number of plant species in flower each week over this period.  The flowering 

plants peaked at 21 on 31 March 2020. 

 

 

Figure 29. Number of plant species in flower by date for tree community B 
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 Herbaceous plants in this woodland are found both under trees and in the open 

gaps between trees.  There was no obvious difference in the grass species found in 

these two environments.  Frequency data for the herbaceous vegetation will be 

collected in April 2021 and might indicate a difference in relative abundance for species 

between these environments. 

 

Summary of the Blue Oak – Bay Laurel woodland 

 

 The blue oak – bay laurel woodland is primarily a community of blue oak trees 

(>90%) with a few scattered bay laurel trees (<10%).  These almost pure stands of blue 

oaks are common on low elevation, east-facing slopes in Sonoma Valley (e.g., Sonoma 

Regional Park).  Plots B2 and B3 are in the same subcommunity with half of the trees 

over 60 years old and 6 trees over 100 years old.   

 

Plot B1 is a younger woodland than either plot B2 or B3 and forms its own 

subcommunity in the blue oak – bay laurel woodland.  Of the 24 living blue oak trees in 

plot B1, only 4 are over 65 years old.  This suggest that woodland recovery occurred 

from a disturbance that killed trees.  Then numerous suckers and seedlings became 

established saplings growing into mature stems.  I suspect without further disturbance, 

the number of blue oak stems in plot B1 will slowly decline until it resembles plots B2 

and B3.   This is supported by the fact that there were 3 standing dead blue oaks in plot 

B1 and no dead blue oak trees in plots B2 and B3.  

 

The low number of blue oak seedlings and higher number of bay laurel seedlings 

suggest that over time the relative abundance of blue oaks will decline as that of bay 

laurels increases.  The literature (Schriver et al., 2018) notes the low number of blue 

oak seedlings in the coast mountains of Northern California, but the cause is unknown.  

The blue oaks produced abundant acorns in the fall of 2020, and I hope to be able to 

find and follow blue oak seedings in the woodland during 2021.  

 

 

Coast Live Oak – Calif Bay-Laurel Forest 

 

Figure 30 shows the location of the three plots in the coast live oak – California 

bay laurel forest.  This forest was coded as tree community C and the plots labeled as 

C1, C2, and C3 running from east to west.   

 

A map of each plot showing all trees can be found in Appendix C.   The maps 

were produced from the X – Y coordinates for each tree in the plot.   

 

The three plots had about the same number of stems (mean = 30).  Plot C3 had 

only coast live oak stems, while plots C1 and C2 had more bay laurel stems than coast 

live oak stems.  These two plots also had black oak and blue oak stems.  The high 

https://esajournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Schriver%2C+Madelinn
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density of trees resulted in a closed canopy with no canopy gaps making this 

community a forest.   

 

These stark differences suggest there are two different subcommunities within 

the same forest type.  For this reason, data for plots C1 and C2 are shown separately 

from plot C3. Table 30 shows data on number of stems for plots C1 and C2 and table 

31 shows the same data for plot C3.  The total number of trees for all plots was similar. 

  

 

Figure 30. Location of plots in coast live oak – California bay laurel forest. 

 
 

 

 

        Table 30. Stems in plots C1 and C2 

 

 

 

 

 

Plot CLO CBL CBO BLO All 

C1 10 17 1 1 29 

C2 12 13 3 2 30 

Mean 11 15 2 1.5 29.5 

Rel. Abundance 37.3 50.8 6.8 5.1 100 
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         Table 31. Stems in plot C3  

Plot CLO CBL CBO BLO All 

C3 31 0 0 0 31 

 

 

 Stem density (# of trees/area) is usually shown as stems per hectare, to allow 

comparisons across studies using different plot sizes.  Table 32 provides the stem 

density results for plots C1 and C2 and table 33 provides the same data for plot C3.  

The total stem density for all three plots was similar, just the mix of species differed. 

 

 

  Table 32. Stem density (per ha) for plots C1 and C2 

 

 

 

 

 

 

 

  Table 33. Stem density (per ha) for plot C3  

Plot CLO CBL CBO BLO All 

C3 620    620 

 

 

 Circumference was measured for each stem as close to breast height as 

possible.  Dividing circumference by pi (3.14) gave the diameter.  The mean mm per 

tree ring was calculated for six coast live oak stems (two in each plot).  These 

measurements were used to calculate a diameter – age relationship.  Tables 34 

provides stem diameter for the coast live oaks and table 35 provides the estimated 

coast live oak stem age in all three plots.    

 

Figures 31 and 32 shows stem diameter and stem age for coast live oaks, 

respectively.  Plots C1 and C2 are mature forests with a wide range of stem diameters 

and a similar distribution for diameter and age.  The graph illustrates that in plot C3 

many coast live oak seedlings became established about 70 years ago (diameter about 

28 cm).  This suggest that over 70 years ago a major disturbance (fire, woodland 

clearing, etc.) removed many of the coast live oaks in plot C3 with only a few stems 

remaining.  Then coast live oak suckers and seedlings became established resulting in 

the current dense stand of coast live oaks.   This is like what occurred in plot B1 in the 

blue oak-bay laurel woodland.  If plot C3 is to eventually have the structure of plots C1 

and C2, then there should be a decline in the number of coast live oaks stems, and 

increase in the number of bay laurel stems, and the establishment of a few California 

black oaks and blue oaks.  

Plot CLO CBL CBO BLO All 

C1 200 340 20 20 580 

C2 240 260 60 40 600 

Mean 220 300 40 30 590 
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   Table 34 CLO Tree BHD cm           Table 35 CLO age years 

# 
Plot 
C1 

Plot 
C2 

Plot 
C3   

# 
Plot 
C1 

Plot 
C2 

Plot 
C3 

1 2.9 12.42 5.7   1 4.6 34.4 8.8 

2 3.8 18.153 8.0   2 8.1 55.3 14.6 

3 8.0 20.701 10.2   3 23.2 64.6 20.5 

4 21.3 21.975 12.4   4 66.9 69.3 26.4 

5 26.1 24.522 18.2   5 84.4 78.5 41.5 

6 35.7 25.159 19.1   6 119.2 80.9 44.0 

7 37.6 31.847 19.7   7 126.2 105.3 45.6 

8 42.7 33.758 21.0   8 144.8 112.3 49.0 

9 46.5 37.898 21.3   9 158.7 127.4 49.8 

10 57.3 42.675 21.7   10 198.3 144.8 50.7 

11   44.586 24.2   11   151.8 57.4 

12   57.325 27.1   12   198.3 64.9 

13     27.7   13     66.6 

14     28.0   14     67.4 

15     28.0   15     67.4 

16     29.6   16     71.6 

17     29.9   17     72.5 

18     29.9   18     72.5 

19     29.9   19     72.5 

20     30.9   20     75.0 

21     31.2   21     75.8 

22     32.8   22     80.0 

23     33.4   23     81.7 

24     33.8   24     82.5 

25     35.7   25     87.5 

26     39.2   26     96.8 

27     40.4   27     100.1 

28     40.8   28     101.0 

29     44.6   29     111.0 

30     52.5   30     132.0 

31     59.9   31     151.2 

Sum 281.8 371.0 886.9   Sum 934.5 1222.7 2138.3 

Mean 28.2 30.9 28.6   Mean 93.4 101.9 69.0 

STD 18.0 12.4 11.8   STD 63.7 69.1 31.2 

  



 

46 
 

Figure 31. Coast live oak stem diameter for the 3 plots in community C 

 
 

 

Figure 32. Coast live oak stem age for the 3 plots in community C 
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Table 36 provides the BHD for bay laurel trees in plots C1 and C2.  The mean 

diameter for the bay laurel in plots C1 and C2 were very similar (18 and 16 cm, 

repectively).  Figure 33 shows the bay laurel diameter in the two plots. 

 

    Table 36. Bay laurel BHD cm 

# C1 C2 

1 4.8 4.8 

2 9.9 7.0 

3 10.5 7.3 

4 10.8 9.9 

5 11.1 13.1 

6 13.1 14.6 

7 13.4 15.0 

8 13.7 15.3 

9 16.9 15.6 

10 17.8 16.9 

11 19.4 17.2 

12 20.9 32.2 

13 22.8 41.4 

14 23.4  

15 27.4  

16 33.1  

17 35.4  

Sum 304.3 210.2 

Mean 17.9 16.2 

STDev 8.2 9.8 

 

 

Figure 33. Bay Laurel BHD in cm for plots C1 and C2 
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 Table 37 shows the basal area (cm2) for all stems by species in the three plots in 

the coast live oak – bay laurel forest and table 38 shows the total basal area for all 

stems in each plot.  Because plot C2 has several large black oaks and blue oaks it had 

a significantly larger total basal area than the other two plots. 

 

Table 37. Basal area (cm2) for trees in the three plots in Community C 

           Plot C1           Plot C2   Plot C3 

#   CLO CBL CBO BLO CLO CBL CBO BLO CLO 

1   6 18 13886 1661 121.1 18 5150 5408 26 

2   11 77     258.7 39 9499 4776 50 

3   50 87     336.4 42     82 

4   357 92     379.1 77     121 

5   535 98     472.1 134     259 

6   999 134     496.9 168     287 

7   1109 140     796.2 176     306 

8   1430 147     894.6 183     347 

9   1697 224     1127.5 191     357 

10   2580 250     1429.6 224     368 

11     296     1560.5 232     460 

12     342     2579.6 812     575 

13     407       1346     603 

14     430             617 

15     589             617 

16     861             689 

17     981             704 

18                   704 

19                   704 

20                   749 

21                   765 

22                   845 

23                   878 

24                   895 

25                   999 

26                   1205 

27                   1284 

28                   1304 

29                   1561 

30                   2168 

31                   2814 

Sum   8774 5171 13886 1661 10452.1 3641 14649 10184 23337 

Mean   877 304 13886 1661 871.0 280 7324 5092 753 
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           Table 38. Total basal area (cm2) for each plot 

             

 

 

 

Table 39 shows the number of coast live oak (CLO), California bay Laurel (CBL) 

and black oak (BLO) seedlings (under 1 meter high) in each of the three plots in 

community C.  Table 40 shows the percent of all seedlings in a plot for each seedling 

species.   The number of seedlings per plot varied greatly, with plot C1 having many 

more seedlings than the other two plots.  Both plots C1 and C2 had about twice the CBL 

seedlings as CLO seedlings, while plot C3 had three times the CLO seedlings as CBL 

seedlings.  Plot C1 also had one BLO seedling.  Though the number of seedlings was 

quite different from plots C1 and C2, these plots had basically the same percent 

seedlings by species. 

 

 

   Table 39.  Seedlings per plot by species 

 

 

 

 

 

 

    Table 40. Percent seedlings by species 

 Plot CLO CBL CBO Total  

C1 32.5 66.9 0.7 151 

C2 35.1 64.9 0 97 

C3 75.0 25.0 0 72 

 

 

 Table 41 shows the number of saplings (between 1 and 2 meters in height) for 

the three plots.  Only three saplings were found in all three plots, indicating that few of 

the seedlings survive to the sapling stage.  All saplings were bay laurels, supporting the 

claim in the literature that in the absence of fire, the relative abundance of bay laurels 

increases.  CBL saplings were observed in all 3 sites outside the plots. 

 

       Table 41. Number of Saplings per plot 

    

 

 

 

 

Plot C1 Plot C2 Plot C3 

29492 38926 23337 

 Plot  CLO CBL CBO Total  

C1  49 101 1 151 

C2  34 63 0 97 

C3  54 18 0 72 

 Plot CLO CBL 

C1 0 1 

C2 0 2 

C3 0 0 
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 Tables 42, 43, 44, and 45 provide the condition of the stems in each plot for 

coast live oak, California bay laurel, black oak, and blue oak, respectively.  Condition 

classes were good, moderate, poor, and dead.  Condition was assessed on the number 

of dead limbs and presence of damage to the bark.  All the bay laurel trees were in 

good condition while the other three species had some poor condition trees and there 

was one dead black oak.  This further suggest that the relative abundance of bay laurels 

in increasing in this forest community in the absence of fire. 

 

 

   Table 42.  % Condition of coast live oak stems 

 Plot good  mod   poor  dead Total # 

C1 100 0 0 0 10 

C2 75 16.7 8.3 0 12 

C3 78.1 6.3 12.5 3.1 31 

     

      Table 43. % Condition of California bay laurel stems 

 Plot good  mod   poor  dead Total # 

C1 100 0 0 0 17 

C2 100 0 0 0 13 

C3 0.0 0.0 0.0 0.0 0 

 

 

      Table 44.  % Condition of black oak stems 

Plot good  mod   poor  dead Total # 

C1 100 0 0 0 1 

C2 0 33.3 33.3 33.3 3 

C3 0.0 0.0 0.0 0.0 0 

 

 

      Table 45. % Condition of blue oak stems 

 Plot good  mod   poor  dead Total # 

C1  0 100  0 0  1 

C2 0 0 100 0 2 

C3 0.0 0.0 0.0 0.0 0 

 

 

Lace lichen (Ramalina menziesii) was found on many of the blue oaks and on 

some coast live oaks in the two woodlands.  In the coast live oak – bay laurel forest, 

however, no stems had lace lichen.  One possible explanation is that the forest 

environment is too dark to support the lichen. 
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 From 30 January to 30 June 2020, all flowering herbaceous species found in the 

coast live oak – bay laurel forest were recorded on a weekly basis.  A total of 49 

herbaceous plants were found.  This number reflects many grassland species that are 

found in the forest edge.  Many trails at Montini run along the edge between this forest 

and grasslands, making the species mix at the edge of the forest different from that of 

the interior. The interior of the forest had only about 30 herbaceous species.  The 

dominant species in the interior of the forest were shade tolerant plants such as Roberts 

geranium (Geranium robertianum), rigid hedgenettle (Stachys rigida), and bristly 

dogstail grass (Cynosurus echinatus).   In Appendix D all the herbaceous plants are 

listed in alphabetical order by common name and their presence or absence noted for 

each week.   Figure 34 shows the number of plant species in flower each week over this 

period.  The flowering plants peaked at 21 on 31 March 2020.  Frequency data for the 

herbaceous vegetation in this forest will be collected in April 2021. 

 

 

Figure 34. Number of plant species in flower by date for tree community C 

 
 

  

 

Summary of the Coast Live Oak – Bay Laurel woodland 

 

 The three plots shared several important characteristics.  All three were on 

andesite tuff, however, part of plot 3 had a thin layer of rhyolite tuff covering the 

andesite.  All three plots had a high density of stems and a closed canopy of non-

deciduous tree species.  The plots all had many tree seedlings and 2 had tree saplings. 
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 Plot C3 had many more coast live oak stems of a younger age than the other two 

plots.   This suggest that after a major disturbance in this tree community, many suckers 

and seedlings become established, growing into sapling and eventually reaching above 

the deer browse line (2 meters).  Then overtime, the abundance of coast live oak stems 

declines as the abundance of bay laurel stems increases.  This might be due in part to 

the suppression of fires in this forest.  Future sampling of these plots will hopefully 

further illustrate changes in forest structure over time. 

 

 

Comparison of tree communities 

 

 For many people, including me initially, a walk through Montini highlights the 

grasslands and woodlands.  It is only when you look closer that you notice the different 

tree communities within the preserve.  Over time the blue oak – buckeye woodland, 

blue oak – bay laurel woodland, and coast live oak – bay laurel forest appear.  After 

numerous visits, the structural differences between these tree communities emerge.  

This section discusses these differences in community structure. 

 

Stem density (stems/ha)  

 

 In both the blue-oak dominant woodlands one of the three plots (A2 and B1) had 

a high density of younger stems.  In these plots, the density was about double the 

density in the other two plots in each community.  Considering only the plots with older 

stems, the blue oak-buckeye woodland had a mean density of 150 stems/ha and the 

blue oak-bay laurel woodland had a mean density of 240 stems/ha.  The coast live oak-

bay laurel forest had a mean density of 600 stems/ha, over double the density of the 

woodlands.   

 

Relative abundance  

 

 All four of the main tree species in Montini are found in all three of the tree 

communities, it is just their relative abundance that is different.  One tree community 

has blue oaks and buckeyes as dominant species, with coast live oak and bay laurel 

mainly as edge species.  Another tree community is dominated by blue oaks with some 

bay laurels present.  Coast live oaks are also edge species with this community and at 

least two buckeyes are found there.  The third tree community is dominated by bay 

laurels and coast live oak but has a few blue oaks and at least one buckeye.  The 

differences in the relative abundance of these species define these communities. 
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Gaps  

 

 Only the two woodland communities had significant canopy gaps.  Mean canopy 

gaps were 4.3% of the blue oak-buckeye woodland plots and 13.8% of the blue oak-bay 

laurel woodland plots.   

 

    

Mean stem diameter cm 

 

 The mean blue oak stem diameter in the three plots in blue oak-buckeye 

woodland varied greatly from 30 cm in plot A2 to 60 cm in plot A3.  The stems in the plot 

with the highest density (A2) had the lowest mean diameter.  The mean stem diameter 

for the three plots was 43 cm.  The mean blue oak stem diameter in the three plots in 

the blue oak-bay laurel woodland was much smaller (overall mean 25 cm).  Again, the 

plot with the high density had the lowest mean diameter (19 cm).  I was not able to 

determine mean tree ring width for blue oaks in the blue oak-buckeye woodland, 

therefore it is not known if the difference in stem diameter between the two woodlands 

is due to age differences or to growth rate differences.  The buckeye stem diameter in 

plots A1 and A2 were similar with a mean of 25 cm.  The buckeye diameter, as for the 

blue oak diameters, was significantly greater in plot A3. The mean stem diameter for 

coast live oaks in the coast live oak-bay laurel forest was very similar with an overall 

mean of 28cm, while the means of the bay laurel in plots C1 and C2 where similar with 

the overall mean (17 cm) much smaller than for the coast live oak.   

 

 

Mean stem age 

 

  Mean tree ring width was calculated for three stems in the blue oak-bay laurel 

woodland (one near the B1 plot and two near the B3 plot).  The same data was 

collected for six stems in the coast live oak-bay laurel forest (two in each of the three 

plots).  Mean ring tree ring width was calculated on one buckeye stem. No tree ring data 

was collected for bay laurels.  The tree rings in the coast live oak stems in plot B1 had a 

mean width of 1.41 mm while the mean width of tree rings in in plot B3 had a mean 

width of 1 mm.  The 1 mm tree ring width was assumed for blue oaks in the blue oak-

buckeye woodland.  The buckeye stem had a mean tree ring width of 1.55 mm.  In the 

coast live oak-bay laurel forest the mean ring width in plots C1 and C2 was 1.37 mm 

while the mean tree ring width in plot C3 was large (1.9 mm). 

 

 In both the blue oak-buckeye woodland and the blue oak-bay laurel woodland 

one of the tree plots (A2 and B1) had a high density of younger stems.  While stem 

density was very similar in all plots in the coast live oak-bay laurel forest, plots C1 and 

C2 were similar in age (mean 98 years) the mean age for plot C3 was only 69 years.  
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So, all three tree communities had one plot with stems over 20 years younger than in 

the other two plots suggesting different periods of forest establishment.  

 

 

Total basal area 

 

 Total basal area is the sum of the area at breast height for all stems in the plot. 

The two woodland communities had similar mean total basal areas (9753.8 cm2 and 

8856.2 cm2) while the mean total basal area for the coast live oak-bay laurel forest was 

much higher (30585.3 cm2).  This difference is due the high stem density in the forest. 

 

 

Seedlings – under 1 meter 

 

 Both the blue oak-buckeye and the blue oak-bay laurel woodlands had less than 

6 seedlings total in all three plots.  Blue oak is the dominant tree species in both 

woodlands, but no blue oak seedlings were found.  A few buckeye and blue oak 

seedlings had been seen during the prior rainy season in the blue oak-buckeye 

woodland, but by August when this study was conducted, no blue oak or buckeye 

seedlings were seen.  In the blue oak-buckeye woodland two coast live oak seedlings 

were found.  In the blue oak-bay laurel woodland 4 bay laurel seedings and one coast 

live oak seedling were found.  The coast live oak-bay laurel forest had between 70 and 

150 coast live oak and bay laurel seedlings.  In the two plots with older stems most 

seedlings were bay laurels, but in the plot with younger stems, most seedlings were 

coast live oaks. 

 

 

Saplings – 1 to 2 meters 

 

 There were no saplings in the blue oak-buckeye woodland and only one bay 

laurel sapling in the blue oak-bay laurel woodland.  There were 3 bay laurel saplings in 

the coast live oak-bay laurel forest.  That the only saplings in all three tree communities 

were bay laurels suggest the bay laurel relative abundance is slowly increasing.  

 

 

Percent stems with lace Lichen  

 

 Lace lichen was found on about 90% of the stems in the blue oak-buckeye and 

blue oak-bay laurel woodlands.  It was not found on any stems in the coast live oak-bay 

laurel forest. 
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Stem condition for species by plot  

 

 Blue oak was the dominant tree species in both woodlands.   In the woodlands a 

similar percent of the stems was classified as in good, medium, or poor condition.  In 

addition, there were three dead blue oak stems in plot B1.  This is concerning because 

there were no surviving blue oak seedlings in these woodlands suggesting the number 

of blue oaks in these woodlands can be expected to decline.   

 

 Of the seven buckeyes in the blue oak-buckeye woodland plots, 5 (71.4%) were 

in good condition while only one was in moderate condition and one in poor condition. 

 

 Coast live oaks and bay laurels were the dominant stems in the forest.  Over 80 

percent of the coast live oaks were in good condition.  Less than 7 percent of the stems 

were in poor condition.  All the bay laurel stems in the forest were in good condition.    

 

 

Number of herbaceous plants in the tree communities   

 

 The blue oak-buckeye woodland had 60 herbaceous plants, while the blue oak-

bay laurel woodland had 47 and the interior of the coast live oak-bay laurel forest had 

30.   The large number of herbaceous plants in the blue oak-buckeye woodland is due 

in part to the 91 m (300 feet) elevation change in this woodland.  The list of herbaceous 

plants at the bottom of the slope differs from that at the top of the slope.  The low 

number of herbaceous plants in the forest is due to the low amount of light reaching the 

ground layer.  The interior forest species were all shade tolerant.   

 

Geology and soils 

 

 The three tree communities were found in different areas within Montini with little 

overlap.  The distribution of the woodlands and forest can be linked to differences in 

underling geology and the soils derived from these rocks. 
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Potential changes in tree communities at Montini 

 

 One purpose of this study was to establish a baseline for monitoring changes in 

the woodlands and forest over time.  I suggest that the same forest plots are measured 

each 10 years.  This section examines some of the possible changes that might occur.   

 

Changes in Density  

 

 A major concern is the lack of buckeye and blue oak seedling survival in the 

woodland communities.  As mature trees die and are not replenished the density of 

these trees in the woodlands should decline.  However, there might be a rare set of 

conditions that allow for seedling survival and establishment and the number of trees 

declines between these events.  In such a case, a decline in density between 

establishment events might be normal. 

 

Changes in relative abundance 

 

 Changes in relative abundance occur when the density of one tree species 

increases or declines in relation to other species.  The bay laurel trees tend to be 

increasing relative to other species in both the coast live oak – bay laurel forest and the 

blue oak – bay laurel woodland.  The literature suggest that this is due to the 

suppression of fire which allows the thin-barked bay laurels to propagate.  

 

Succession in Montini 

 

 Succession is a change in a plant community from a pioneer stage (often annual 

herbaceous plants) to a climax stage (often a woodland or forest).  In Virginia, where I 

did field work for the U.S. Park Service, succession followed the textbook examples of 

starting with a pioneer stage of weedy annuals, advancing to a stage of perennial 

grasses and forbs, then to a stage of full-sun tolerant conifers, and ending in a climax 

stage of shade tolerant oaks and hickories.  Each phase of this succession created the 

conditions for the next phase to emerge.  The vegetation at Montini does not follow this 

pattern and I have read numerous times in the literature that succession in these 

coastal mountain tree communities is poorly understood.  

 

 Near Montini there are grasslands that have remained annual grasslands for over 

a hundred years (see figures 19 to 21) even though other parts of this hillside became 

forested in 35 years.  Figures 35 and 36 provide aerial images of Montini in 1993 and 

2019.  It is amazing how little the grasslands have changed in these 26 years.  

Scattered trees on the western slope of the riparian area with the dam have remained 

for these 26 years, but no new trees established.  The grasslands tend to be on the red 

soil derived from the rhyolite tuff which seems to not be conducive to tree seedling 
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establishment.  Thus, it can be assumed that these grasslands are the climax 

community on this soil/bedrock type. 

 

 There are images that show forest expansion or establishment on soils from 

andesite tuff and andesite breccia.  The images in figures 35 and 36 show some 

expansion of forest into grasslands north of the red quarry, an area with soils derived 

from andesite tuff.  There are also images (figures 37 and 38) that show that some 

areas at Montini became forested in the last 60 years.  I believe that Plots B1 and C3 

are parts of a new woodland and forest patch from this period.  In figure 37 note that 

there is a large patch of grassland to the far left of the image.   Figure 38 shows this 

same area today covered by a coast live oak – bay laurel forest.   

 

Figure 35. Montini in 1993

 
 

Figure 36. Montini is 2019
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Figure 37. Montini in 1960 

 
 

 

Figure 38.  Montini 2020
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 These images suggest that under certain conditions seedlings and suckers from 

root crowns grow into saplings and become established.  The large number of similar 

age young stems in plots A2, B1, and C3 suggest that with each plot a cohort of stems 

become established at the same time.  The soil/bedrock type seems to determine which 

tree species become established, resulting in the three different tree communities.  It 

seems that on specific bedrock types, certain tree seedlings and suckers emerge from 

the annual grassland with no intermediary phases.  

 

 That many trees become established at the same time suggest to me that a set 

of biotic and abiotic conditions are needed for trees to successfully establish, conditions 

that occur infrequently.  Possible factors effecting establishment are soil type, rainfall 

amount and distribution, seed production, level of herbivory on seedlings and saplings, 

below ground competition with existing plants for water and nutrients, level of 

allelopathic molecules in the soil, and level of pathogens.  Determining the relative 

importance of each of these factors and monitoring all these factors over decades is 

exceedingly difficult, which is why there has been little published research on 

succession in these tree communities.  

  

 I made a simple model to understand this better.  The model had four factors that 

ranged in value from 1 (prohibiting establishment) to 10 (promoting establishment).   I 

assumed that all four factors must be over 7 for tree establishment to occur.  I used a 

random number generator to get an annual value between 1 and 10 for each factor for 

50 years.  There were only 3 years in the 50-year run when all four factors were above 

7.  There are more than four factors impacting tree establishment and there is 

interaction between some of these factors, so the real situation is more complex than 

the model.  The model, however, gives some idea of how these factors can result in 

unpredictable occurrences of tree establishment over decades.  

 

 

Climate Change Impacts on Montini Vegetation 

 Since the last glacial maximum, about 20,000 years ago, the climate and 
vegetation at Montini has changed dramatically.   During the last glacial maximum, the 
temperatures where colder, the rainfall higher, and the vegetation in Sonoma Valley 
was mainly a conifer forest (Millar and Woolfenden,2016; Bartolome and Spiegal, 2014).  
At that time, the sea level was 120 meters (about 400 feet) lower.  The Pacific Ocean 
was over 30 km west of the golden gate while the San Francisco bay was a valley 
(figure 39).  As the temperature warmed, the conifer forest in Sonoma Valley moved 
further north and to higher elevations being replaced by oak woodlands and forests at 
lower elevations.  I assume the ranges of the animals associated with these vegetation 
communities changed similarly.   

 Current changes in climate can be expected to result in changes in the range of 
organisms found in Montini.  In the last 10 years, I have observed changes in the range 
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of birds (in Virginia) and mosquitos (in Africa) as climate warming allowed these species 
to survive in previously inhospitable environments.  Over time species adapted to 
warmer (and possibly drier) climates should appear in Montini and those species that 
are heat intolerant will decline in abundance and eventually disappear.  This is the 
process by which the conifer species in Sonoma Valley during the last glacial maximum 
were replaced by the oaks occupying this area today.  One purpose of the current study 
is to get a baseline to monitor how vegetation in Montini is affected by climate change.  I 
am unaware of any changes to the flora or fauna in Montini over the last 20 years due to 
climate change.  Plants and animals currently restricted to the Southern Coastal Range, 
however, can be expected to appear in Montini if temperatures increase.  Mobile 
species such as birds, insects, and plants with wind dispersed seeds should be the first 
to appear in Montini.  The plant species lists in Appendix D provides a baseline for the 
current species present. 

 

Figure 39.  California at the last glacial maximum. Source: geologycafe.com 
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Conclusions 

 

This study highlighted some of the structural differences and similarities between 

the three tree communities found in Montini. The major findings are presented below. 

 

The underlying bedrock at a location in Montini determines the vegetation 

community present. 

 

Annual grasslands are the climax community on areas over rhyolite tuff bedrock. 

 

The lack of blue oak or buckeye saplings in the woodlands forecast a decline in 

these species over time.  This could be caused by a variety of factors, but herbivory on 

seedlings is clearly a contributing factor. 

 

In both the blue oak-bay laurel woodland and the coast live oak-bay laurel forest 

there seems to be an increase in the relative abundance of bay laurel trees and a 

corresponding decline in the relative abundance of the oaks.  This is most likely due to 

fire suppression. 

 

Different areas withing the woodlands and forest have different ages, with some 

patches having many younger trees of a similar age.  This suggest that in certain years 

conditions are conducive to tree establishment. 

 

The results suggest that succession from an annual grassland to a woodland or 

forest occurs from infrequent tree establishment events with no intermediary phases 

between the grassland and the tree community.  The bedrock at the site determines 

which tree community establishes. 
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Appendix A: Tree Community Transect Stake Locations 

and Stake Photos 
 

 

Transect        Compass  Coordinates 

 

TC-A 1 North  310  38.3034   -122.4634 

      E 38 18' 12"  W 122 27’ 48" 

 

TC-A 2 Middle  350  38.3021   -122.4628 

      E 38 18' 08" W 122 27' 46" 

 

TC-A 3 South  329  38.3009   -122.4632 

      E 38 18' 03" W 122 27' 47 

      

 

TC-B 1 North  0  38.3020     -122.4601 

        E 38 18’ 07’’  W 122 27' 36" 

 

TC-B 2 West  90  38.3002    -122.4610 

      E 38 18’ 06”  W 122 27’ 40” 

 

TC-B 3 East  106  38.3006    -122.4597 

        E 38 18’24” W 122 27’ 58” 

 

TC-C 1 South  345  38.3023    -122.4588 

      E 38 18’ 08” W 122 28’ 32” 

 

TC-C 2 East  310  38.3046    -122.4609 

      E 38 18’ 17”  W 122 28’ 39” 

 

TC-C 3 West  240  38.3050    -122.4613 

      E 38 18’ 18” W 122 28’ 41” 
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Site _A1_____  Date __17 Sept_______  

 

code BLO = Blue 
Oak 

BKE = Buckeye CBL = Bay Laurel  

# Species Long 
Dist 

Meters 

Side 
Dist M 

# of 
stems 

BHD 
cm 

Condition 

1 BLO 7.00 1.95 L 2 
118 

Mod some dead limbs   
LL 

2 BLO 26.90 2.90 L 1 
121 

Poor many dead limb   
LL 

3 BLO 31.75 4.40 R 2 
121 

Mod some dead limbs   
LL 

4 BLO 37.60 5.00 L 1 
131 

Mod tall some dead limb   
LL 

5 BLO 39.50 0.42 R 2 
159 

Poor many dead limb   
LL 

6 BLO 49.65 0.67 L 1 
85 

Poor many dead limbs 
no LL 

7 BKE 49.90 1.23 R 1 
83 

Poor missing bark      
no LL 

8       

9       

10       

11       

12       

13       

14       

15       

Oak 
Seedlings 

1  coast live oak 

Buckeye 
Seedlings 

0 

Saplings 
+ 1 meter 

0     

Gaps   1-5 both sides     16 – 22 right side total 50 + 30 M2 = 16% 

notes Blue oak acorns on ground, and on some trees. 
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Site _A2_____  Date __17 Sept_______  

 

code BLO = Blue 
Oak 

BKE = Buckeye CBL = Bay Laurel  

# Species Long 
Dist 

Meters 

Side 
Dist M 

# of 
stems 

BHD 
cm 

Condition 

1 BLO 2.00 4.10 L 2 
119 

Good has acorns          
LL 

2 BLO 11.50 3.00 R 2 
139 

Poor many dead limbs     
LL 

3 BKE 12.50 1.67 L 1 78 Good                        LL 

4 BKE 12.50 2.04 L 1 
61 

Good                       no 
LL 

5 BLO 17.80 1.15 L 2 
103 

Poor many dead limbs     
LL 

6 BKE 21.40 3.48 R 2 
78 

Good seeds              
no LL 

7 BKE 22.10 2.68 R 1 
77 

Good seeds              
LL 

8 BLO 24.10 0.88 L 1 93 Poor all lvs dead      LL 

9 BLO 24.40 3.90 L 1 
84 

Good                           
LL 

10 BLO 31.82 2.18 L 1 
59 

Mod few dead limbs      
LL 

11 BLO 32.35 2.18 L 1 
96 

Good tall                       
LL 

12 BLO 32.40 0.32 R 1 
76 

Poor many dead limbs     
LL 

13 BLO 33.60 2.40 R 1 
89 

Good few dead limbs     
LL 

14 BLO 35.95 0.33 L 1 73 Mod some dead limbs   
LL 

15 BLO 39.65 2.60 L 1 85 Poor many dead limbs     
LL 

16 BLO 48.70 2.15 R 2 105 Mod few dead lib 
acorn   LL 

Oak Seedlings 1 coast live oak 

Buckeye Seedlings 0 

Saplings + 1 meter 0     

Gaps   0 to 7.5 right =7.5*5/500 = 7.5 % 

notes Blue oak acorns on ground, and trees.   Mosquitos  
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Site _A3_____  Date __27 Oct_______  

 

code BLO = Blue 
Oak 

 BKE = Buckeye CLO = Coast Live Oak  

# Species Long 
Dist 

Meters 

side Side 
Dist M 

# of 
stems 

BHD 
cm 

Condition 

1 BLO 9.45 L 1.30 1 196.0 Good, no LL 

2 BLO 22.27 L 2.90 1 
179.0 

MOD many dd, 
LL 

3 CLO 40.10 L 0.54 1 105.5 Good 

4 CLO 40.25 L 1.45 1 112.0 Good 

5 CLO 40.65 L 1.05 1 115.5 Good 

6 CLO 40.95 L 0.83 1 83.7 Good 

7 BKE 49.75 R 00.0 1 84.0 Good 

8 BKE 50.00 L 2.36 1 
121.2 

Mod, dead 
branches 

9        

10        

11        

12        

13        

14        

15        

16        

Oak 
Seedlings 

 No CLO in plot , 1 seen outside of plot. 

Buckeye 
Seedlings 

 none 

Saplings 
+ 1 meter 

 none 

Gaps   none. 0% 

notes  highlighted trees linked - Many leaves and sticks from high 
winds Sunday night 25 - NOV 
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Site _B1_____  Date __27 Aug_______  

 

code BLO = Blue 
Oak 

   CBL = Bay Laurel  

# Species Long 
Dist 

Meters 

Side 
Dist M 

R/L # of 
stems 

BHD 
cm 

Condition 

1 BLO 1.05 0.85  R 1 
66 

Poor, dead lvs, some 
LL 

2 BLO 7.10 1.35 R 1 
97 

Mod, some dead lvs, 
LL 

3 BLO 11.10 1.55 R 1 57 Mod, no LL 

4 CBL 12.00 2.85 L 1 
17 

Good, immature 3 m 
no LL 

5 BLO 12.25 2.85 L 1 67 Poor, some LL 

6 BLO 12.25 3.44 L 1 34 Mod – no LL 

7 BLO 14.30 4.95 L 1 69 Mod – no LL 

8 BLO 17.75 1.40 L 1 38 Mod – no LL 

9 BLO 18.80 1.66 L 1 69 Mod – no LL 

10 BLO 21.40 4.60 L 2 68 Poor – no LL 

11 BLO 21.60 4.60 L 1 58 Poor – no LL 

12 BLO 22.25 1.06 R 1 83 Good, tall, no LL 

13 BLO 23.10 1.31 R 2 69 Good, tall , no LL 

14 BLO 23.25 1.80 R 1 65 Mod, no LL 

15 BLO 24.30 0.70 R 1 35 Poor, short, LL 

16 BLO 24.60 3.01 R 1 43 Dead, short, no LL 

17 BLO 26.05 0.23 L 1 45 Poor, no LL 

18 BLO 26.25 0.16 L 1 49 Very poor, LL 

19 CBL 29.50 2.17 R 2 28 Sucker 

20 CBL 29.60 1.40 R 1 52 Sucker 

21 CBL 29.70 2.00 R 1 33 Sucker 

22 CBL 29.90 1.42 R 1 35 Sucker 

23 CBL 29.90 1.40 R 1 13 Sucker 

24 BLO 29.80 1.68 R 1 65 Poor, no LL 

25 BLO 31.45 0.40 R 1 59 Mod, no LL 

26 BLO 33.05 0.35 R 1 64 Mod, no LL 

27 BLO 33.55 1.69 R 1 48 Mod, no LL 

28 BLO 33.65 0.60 R 1 32 Mod, LL 
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29 BLO 41.30 069 L 1 93 Poor, LL 

30 BLO 43.80 0.10 L 1 85 Dead 

31 BLO 45.80 2.25 R 1 28 Dead 

32 BLO 49.00 3.90 L 1 66 Poor, no LL 

33 BLO 49.70 4.60 R 1 59 Poor, no LL 

Oak 
Seedlings 

 0 

Laurel 
Seedlings 

 2 Bay Laurel 

Saplings 
+ 1 meter 

 0 

Gaps    2.30-5,   13-19 R-2m,   21-26 L-2m,   33-43 R-2m,   33-45 L-2m 

Notes:  blue oaks seem to be in north – south running lines with grassy gaps between 

the lines. 

 

 Some blue oaks are dropping acorns.  
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Site _B2_____  Date __18 Aug_______  

 

code BLO = Blue 
Oak 

     

# Species Long 
Dist 

Meters 

Side 
Dist M 

 # of 
stems 

BHD 
cm 

Condition 

1 BLO 0.70 
0.80 L 

1 
31.8 

good with lace lichen 
(LL) 

2 BLO 0.80 
0.35 R 

1 
24.5 

Mod some bare limbs 
no LL 

3 BLO 1.75 
2.50 R 

1 
16.6 

poor, dead branches 
no LL 

4 BLO 6.20 
1.04 L 

1 
46.2 

Tall, mod some bare 
no LL 

5 BLO 7.65 
0.35 L 

1 
14.3 

Young mod some 
bare LL 

6 BLO 8.10 
0.52 R 

1 
27.7 

Poor many bare 
limbs LL 

7 BLO 8.20 
0.87 R 

1 
14.3 

Poor many bare 
limbs LL 

8 BLO 16.50 
1.63 R 

1 
15.3 

Poor many bare 
limbs LL 

9 BLO 19.10 
1.75 L 

1 
39.5 

Mod few bare limbs, 
LL 

10 BLO 28.10 
1.25 L 

1 
21.0 

Mod few bare limbs, 
LL 

11 BLO 28.35 
3.25 R 

1 
51.0 

Both lobed & entire 
leaf LL 

12 BLO 28.90 
5.00 R 

1 
50.6 

Both lobed & entire 
leaf LL 

13 BLO 49.35 
1.20 R 

1 
32.8 

Poor many bare 
limbs LL 

14        

Oak 
Seedlings 

 0 

Laurel 
Seedlings 

 0 

Saplings 
+ 1 meter 

 1 Bay Laurel  

Gaps    13 – 16 meter and 35 – 45 meters 
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Site _B3_____  Date __1 Sept_______  

 

code BLO = Blue 
Oak 

   CBL = Bay Laurel  

        

# Species Long 
Dist 

Meters 

Side 
Dist M 

R/L # of 
stems 

BHD 
cm 

Condition 

1 BLO 0.7 2.70 R 1 73 Mod   LL 

2 BLO 4.1 2.70  L 1 62 Mod to Poor    LL 

3 BLO 5.2 3.80  L 1 41 Small Mod to Poor LL 

4 BLO 7.1 1.70  L 2 117 Mod, leaning LL 

5 BLO 9.9 3.75  R 1 53 Poor    LL 

6 BLO 10.0 3.12  R 1 54 Good   LL 

7 BLO 17.2 0.11  
R 

1 
54 

Mod, dead branches 
LL 

8 BLO 20.8 0.83  
L 

1 
81 

Poor, mostly dead, a 
lot of LL 

9 BLO 28.2 2.43  L 1 53 Poor   LL 

10 BLO 36.8 3.05  L 1 102 Mod   LL 

11 BLO 47.3 1.65  
R 

2 
212 

Huge, Poor, acorns    
LL 

12        

Oak Seedlings  1 Blue Oak in quarry at 13.5 meters 

Laurel Seedlings  0 

Saplings + 1 
meter 

 0    see CBL nearby, mainly immature bark. 

Gaps    Quarry 9 – 21    lg gap to left 17 to 45  

Notes:  blue oaks seems to be in running lines with grassy gaps between the lines. 

Good = mostly green leaves, mod = mix green and dead leaves, poor = mostly dead 

leaves 

LL = lace lichen  6 Sticky Monkeyface in quarry and rock outcrops nearby 

NOTES 

 

Scattered Bay laurel, but none in plot. 

 

Blue oaks tend to be in lines with grassy gaps running between them. 

 

In area 4 (riparian) see sowthistle and false dandelion flowering 
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Site _C-1____  Date __6 Oct_______  

 

code   CLO =  Live Oak CBL = Bay Laurel  

#   Side 
Dist M 

 # of 
stems 

BHD 
cm 

Condition 

1 CLO 3.4 1.90 R 1 112 Good leans West 

2 CLO 3.9 1.57 R 2 146 Good tall 

3 CLO 3.9 2.25 R 2 134 Good tall 

4 CLO 4.4 2.35 R 2 118 Good Leans South 

5 CBL 3.6 1.10 R 1 35 Good tall, mod age 

6 CBL 4.0 2.57 L 2 86 Good tall, older 

7 CLO 5.3 0.63 L 1 67 Good leaning 

8 CBL 6.1 1.62 R 1 33 Good, mod age 

9 CBL 9.6 2.74 L 1 53 Good, mature 

10 CBL 10.0 2.74 L 1 34 Good, mod age 

11 CBL 10.2 2.82 L 1 15 Good, immature 

12 Black 
Oak 

11.5 
5.00 L 1 

133 
Good, old, leaning East 

13 CBL 14.9 1.15 L 2 104 Good 

14 CBL 14.9 1.45 L 1 42 Good 

15 CBL 15.7 1.54 L 1 31 Good 

16 BLO 18.2 3.48 R 1 46 Mod many dead br no LL 

17 CLO 18.3 3.93 R 1 82 Good 

18 CLO 23.4 2.03 R 1 9 Good, young 

19 CLO 24.8 2.88 R 1 12 Good - 18-20 near quarry 

20 CLO 25.8 3.53 R 1 25 Good 

21 CLO 28.4 2.85 L 2 180 Good 

22 CBL 39.4 0.83 R 2 111 Good 

23 CBL 40.1 1.52 R 2 61 Good 

24 CBL 47.9 0.13 R 1 65.5 Good 

25 CBL 48.2 0.3 R 1 71.5 Good 

26 CBL 48.2 0.47 R 1 73.5 Good 

27 CBL 48.5 0.12 R 1 56.0 Good 

28 CBL 48.7 0.56 R 1 43.0 Good 

29 CBL 48.9 0.32 R 1 41.0 Good 
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  CL Oak 
Seedlings 

50             also 1 Black Oak 

  Bay Laurel 
Seedlings 

101 

  Saplings 
+ 1 meter 

1 CBL between 45 and 50 L 

  Gaps  Grass patch 36m - Big gap on L 43-50, Canopy gap 48-50 

  notes 5 toyon at quarry (24m), 2 toyon at 34 m,  
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Site _C-2____  Date __4 Oct_______  

 

  

code BLO = Blue Oak CLO = Live oak CBL = Bay Laurel 

# Species Long Dist 

Meters 

Side 
Dist M 

# of 
stems 

BHD 
cm 

Condition 

1 CLO 2.55 0.2 2 134 Good, large canopy 

2 CLO 4.9 2.81 1 79 Mod. Small canopy 

3 CBL 6.45 2.68 4 130 good, immature, about 10 m 

4 CLO 8.35 2.16 1 119 good 

5 CLO 9 2.16 1 106 good 

6 CBL 10.35 4.26 2 15 good, immature, about 3 m 

7 CLO 15.45 2.2 2 140 good 

8 CBL 15.15 4.78 2 53 good, immature, about 10 m 

9 CLO 16.9 1.18 1 39 good, immature, about 6 m 

10 CBL 19.3 1.49 2 54 good, older tall 

11 CLO 19.7 4 2 180 good, old 

12 CLO 21.65 1.63 1 65 Mod. Small canopy 

13 CBL 22.2 1.7 2 48 good, older 

14 CBL 22.6 1.51 1 31 good, older 

15 BLO 29.2 2.22 1 83 very poor, few leaves 

16 CBL 28.5 4.82 2 101 good, mature old 

17 CLO 31.3 4.1 1 69 good older 

18 CLO 31.7 4.5 1 77 good older 

19 CBL 30.35 0.12 1 46 good older 

20 CBL 30.5 0.87 1 41 good older 

21 Black O 34.6 0.38 1 81 Mod, many dead branches 

22 CLO 34 2.8 1 57 good young 

23 Black O 37 1.26 1 80 Dead 

24 Black O 37.7 1.06 1 110 Poor , few leaves 

25 CBL 37.9 1.9 2 47 good, young  

26 CBL 44.75 2 1 22 good 

27 CBL 44.1 3.01 1 23 good 

28 CBL 45.5 3.66 2 49 good 

29 BLO 46.45 1.24 1 78 very poor, LL 

30 CLO 46.5 4.18 1 100 poor, many dead branches 
CL Oak Seedlings 34 

Bay Laurel Seedlings 63 

Saplings + 1 meter 2 Bay + 6 Calif coffee berry bushes 
 

Gaps  0 
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Site _C-3____  Date __24 Sept_______  

 

code BLO = Blue Oak CLO =  Live Oak CBL = Bay Laurel  

# Species Long Dist 
Meters 

Side 
Dist M 

 # of 
stems 

BHD 
cm 

Condition 

1 CLO 0.08 0.40 L 2 60 Good - lvs at top          no LL 

2 CLO 1.25 0.80 R 1 67 Good - lvs at top          no LL 

3 CLO 1.35 0.42 R 2 128 Good - lvs at top          no LL 

4 CLO 1.70 3.40 L 2 98 Good - lvs at top          no LL 

5 CLO 1.90 1.30 R 1 25 Good – short leaning   no LL 

6 CLO 9.20 4.60 L 1 106 Good - lvs at top          no LL 

7 CLO 11.00 2.05 R 2 188 Good - lvs at top          no LL 

8 CLO 11.70 3.56 L 1 112 Good - lvs at top          no LL 

9 CLO 12.60 5.00 R 2 62 Poor almost dead        no LL 

10 CLO 14.90 1.60 R 2 57 Dead 

11 CLO 22.90 3.45 L 1 165 Good - lvs at top          no LL 

12 CLO 23.60 3.07 L 2 127 Good - lvs at top          no LL 

13 CLO 27.40 2.00 R 1 18 Poor young few lvs      no LL 

14 CLO 31.35 2.90 R 1 57 Good - lvs at top          no LL 

15 CLO 31.40 2.35 R 2 93 Good - lvs at top          no LL 

16 CLO 32.25 2.85 R 2 140 Good - lvs at top          no LL 

17 CLO 33.40 2.05 R 1 76 Good - lvs at top          no LL 

18 CLO 37.10 2.05 L 1 94 Good – leaning            no LL 

19 CLO 37.80 1.05 L 2 97 Good tall                      no LL 

20 CLO 37.80 0.65 L 1 32 Poor short few lvs        no LL 

21 CLO 38.05 0.27 L 2 105 Good tall                      no LL 

22 CLO 38.33 0.24 L 1 39 Poor short few lvs        no LL 

23 CLO 40.85 1.10 L 1 94 Good - lvs at top          no LL 

24 CLO 40.85 2.60 R 1 85 Good - lvs at top          no LL 

25 CLO 40.85 3.20 R 1 68 Good - lvs at top          no LL 

26 CLO 41.30 2.25 R 1 103 Mod – some lvs           no LL 

27 CLO 41.30 3.00 R 1 87 Mod – some lvs           no LL 

28 CLO 41.50 3.50 R 1 94 Good - lvs at top          no LL 

29 CLO 42.15 1.50 L 1 123 Good - lvs at top          no LL 

30 CLO 42.15 3.00 L 1 88 Good - lvs at top          no LL 

31 CLO 42.95 1.70 L 2 88 Good - lvs at top          no LL 

32 CLO 45.40 0.53 L 2 66 Good - lvs at top          no LL 

        

CL Oak 
Seedlings 

 54 - (45 < 10 cm    &   9 > 10 cm) 

Bay Laurel 
Seedlings 

 18 – (6 < 10 cm      & 12 > 10 cm) 
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Saplings 
+ 1 meter 

 0    

Gaps   0 no gaps, closed canopy  

notes  Few acorns, a lot of sticky monkey flower, little ground cover, thick leaf 
litter.  Slope about 30% Colored sets together fused at ground. 

 

 

 

Due to formatting differences, appendices C and D are found in separate documents.  
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