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Background:
San Mateo Creek, one of the last undammed streams in southern California, flows 22 miles from its headwaters in the Santa Ana Mountains to the Pacific Ocean just south of the city of San Clemente.  The habitat by San Mateo Creek is a refuge for at least seven threatened and endangered species, including the southern steelhead trout (Oncorhynchus mykiss iridius), pacific pocket mouse (Perognathus longimembris pacificus), arroyo toad, least Bell's vireo (Vireo bellii pusillus), California gnatcatcher (Polioptila californica), Riverside fairy shrimp (Streptocephalus woottoni), tidewater goby (Eucyclogius newberryi), and southwestern willow flycatcher (Empidonax trailli extimus).  You will be doing a line transect study, calculating the Simpson’s diversity index, and testing the creek water for dissolved oxygen, phosphates, and nitrates.
Coastal Sage Scrub 
The Coastal Sage Scrub plant community is the most prevalent natural community in coastal California.    It is characterized by low-growing, drought resistant shrubs adapted to the semi-arid climate of the coastal lowlands.  The plants either conserve water by specialized leaf structures or dormancy. Tough leathery, wax-covered leaves, like those of the lemonadeberry shrub, prevent water from escaping through leaf pores. Minute white hairs keep leaf temperatures down by reflecting sunlight. They also reduce moisture loss by slowing dry winds. Some leaves are so reduced in size that they appear as spines, as on cacti. Other plants simply drop their leaves during summer months.

Other species, especially the flowering ones, will dry up and go dormant by middle summer. Although they appear to be inactive during this time, growth is still occurring. Root systems can be extensive, sometimes exceeding 30 feet. The roots anchor the plants, hold soil in place and reduce runoff during winter and spring rains.

The community is both drought and fire-adapted. Fire is a healthy and necessary component of their life cycle. Shrubs respond to recurrent fires in several ways. They resprout from both crown and roots, and, often at an early age, produce seeds that are both fire resistant and dependent for germination (growth). Fire creates a healthy plant mosaic of different ages and species. As a result, fire increases the diversity of habitats.

This sage scrub environment evolved within the Mediterranean climate. This term refers to climate belts found in both the northern and southern hemispheres on the western coastline of continents, approximately between 30 and 40 degrees latitude. Mediterranean climate belts receive an average of 10 to 20 inches of rainfall a year and experience only occasional frosts. These areas typically have winter rains and dry warm summers with a fairly constant temperature.
Testing San Mateo Creek water quality:

You will be running three different tests on the creek water; dissolved oxygen, nitrates, and phosphates.  Follow the directions in each test kit; record your data and any physical observations in your journal.
Line Transect:
1. The length of your line transect form the end point to end point will be 25 feet.
2.  Reading of plant species present will be done every 5 feet starting at the beginning of the line, you will read and record the diversity of the plants 5 feet from the main transect line.  
3.   Do not go into an area unless you are told to do so or you may get poison oak.



Transect Study Data Table

	Plant species
	Transect 1
	Transect 2
	Transect 3
	Transect 4
	Transect 5
	Transect 6

	Blue dicks

Dichelostemma capitatum
	
	
	
	
	
	

	Buckwheat

Erigonium fasiculatum
	
	
	
	
	
	

	Coast Live Oak

Quercus agrifolia
	
	
	
	
	
	

	California sagebrush

Artemisia californica
	
	
	
	
	
	

	Coyote Bush

Baccharis pilularis
	
	
	
	
	
	

	Black Sage

Salvia mellifera
	
	
	
	
	
	

	Deerweed

Lotus scoparius
	
	
	
	
	
	

	Coastal Goldenbush

Happlopappus venetus
	
	
	
	
	
	

	Lemonadeberry

Rhus integrifolia
	
	
	
	
	
	

	Bladderpod
Isomeris arborea 
	
	
	
	
	
	

	Sycamore

Platanus racemosa
	
	
	
	
	
	

	Man-root

Marah macrocarpus
	
	
	
	
	
	

	Blue Elderberry

Sambucus mexicana
	
	
	
	
	
	

	Mulefat

Baccaris salicifolia
	
	
	
	
	
	


Calculating Simpson’s Diversity Index:

	 Simpson's Diversity Index is a measure of diversity. In ecology, it is often used to quantify the biodiversity of a habitat. It takes into account the number of species present, as well as the abundance of each species. 

Before looking at Simpson's Diversity Index in more detail, it is important to understand the basic concepts outlined below.

Biological Diversity - the great variety of life

Biological diversity can be quantified in many different ways. The two main factors taken into account when measuring diversity are richness and evenness. Richness is a measure of the number of different kinds of organisms present in a particular area. For example, species richness is the number of different species present. However, diversity depends not only on richness, but also on evenness. Evenness compares the similarity of the population size of each of the species present.

1. Richness The number of species per sample is a measure of richness. The more species present in a sample, the 'richer' the sample.  Species richness as a measure on its own takes no account of the number of individuals of each species present. It gives as much weight to those species which have very few individuals as to those which have many individuals. Thus, one daisy has as much influence on the richness of an area as 1000 buttercups.

2. Evenness is a measure of the relative abundance of the different species making up the richness of an area. A community dominated by one or two species is considered to be less diverse than one in which several different species have a similar abundance. 
As species richness and evenness increase, so diversity increases. Simpson's Diversity Index is a measure of diversity which takes into account both richness and evenness.

Simpson's Index (D) measures the probability that two individuals randomly selected from a sample will belong to the same species (or some category other than species). There are two versions of the formula for calculating D. Either is acceptable, but be consistent.
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n = the total number of organisms of a particular species
N = the total number of organisms of all species 
The value of D ranges between 0 and 1
With this index, 0 represents infinite diversity and 1, no diversity. That is, the bigger the value of D, the lower the diversity. This is neither intuitive nor logical, so to get over this problem, D is often subtracted from 1 to give:
As an example, let us work out the value of D for a single quadrat sample of ground vegetation in a woodland. Of course, sampling only one quadrat would not give you a reliable estimate of the diversity of the ground flora in the wood. Several samples would have to be taken and the data pooled to give a better estimate of overall diversity.  

Species
Number (n)
n(n-1)
Woodrush
2
2
Holly (seedlings)
8
56
Bramble
1
0
Yorkshire Fog
1
0
Sedge
3
6
Total (N)
15
64
Putting the figures into the formula for Simpson's Index 
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          D = 0.3 (Simpson's Index)



 You will be calculating D for two plants found in the Coastal Sage Scrub:  Western Sage (Artemisia californica) and Coastal Goldenbush (Isocoma menziesii).  Measure out a quadrat that is 2 meters by 2 meters.  Gather your data, record in your journal and calculate D.  State what the calculated measure of D indicates in regards to the diversity of each plant species. 
  






