Biodiversity Unit Summary (9-12th Grade)
Unit Summary: In this 2-3 week ecology unit students explore biodiversity in the classroom and the field, with the goal of contributing quality observations to the iNaturalist citizen science project and developing scientific questions. Students will learn techniques scientist use to measure and monitor biodiversity by making observations, identifying native plants and animals, and calculating diversity indices. All or some of these lessons can be combined to prepare students for their field observations and exploration of patterns of biodiversity in their environment, and finally communicating their findings from the field. Extension of these activities can lead to longer-term biodiversity enhancement projects defined by the students themselves. The use of field journals is recommended. 

Sources: http://protecthabitat.wordpress.com; ASDM STEMAZing workshop; Audubon Pathways Curriculum; http://www.amnh.org/explore/curriculum-collections/biodiversity-counts 
Lesson Summaries
Lesson 1: Defining and Exploring the Importance of Biodiversity
Teacher introduces unit of study to students. In this first lesson, students will use multiple sources to research to define biodiversity and explore it’s importance. They will take a pre-test to check their prior knowledge and use that as a starting point for their summaries.
Lesson 2: Measuring Biodiversity: The Shannon Diversity Index
Students will learn how species richness and species evenness, two variables that contribute to biodiversity, are used to calculate the Shannon Diversity Index. Once they learn how to calculate the Shannon Diversity Index, student can use it in their future study make prediction about the biodiversity of different areas on campus, and collect data to compare sites by running transects or define an area (m2). Plants work best. The ability to identify plant species is not necessary, just the ability to enumerate each species.
Lesson 3: Biodiversity and Ecosystem Resilience
This is a short activity that gets students to reflect on the importance of genetic and phenotypic diversity in term of ecosystem and species resilience.
Lesson 4: BioBlitz project Introduction, Technology Survey and Field Journals
Students are introduced to the Biodiversity Survey Project and surveyed for smartphones as a resource for field guides, native species lists and the iNaturalist app. Teams are formed based on smartphone and camera availability, and field journal protocols are reviewed.
Lesson 5: Exploring Biodiversity: Field Guide Activity 
Students explore field guides and online sources to learn about and identify native species of their choice.
Lesson 6: Making Observations: Plant ID Game

Students develop their powers of observation by describing and identifying native desert plants using various native desert species (stations) Students then test the quality of their descriptions by trying to match plant specimens with other students descriptions. The goal is for students to become with native desert plant species, especially those on their school grounds, so the can create a plant collection and guide.
Lesson 7: Plant Collection & ID Walk: 

Students use their new plant knowledge and identification skills to ID native versus non-native plants on campus and learn how to collect, press, and preserve plants for a plant collection assignment. After plants have dried (2 days to a week) students are shown how to glue samples and add identification information to their sample.
Lesson 8: Introducing iNaturalist: the Webquest
Students explore the iNaturalist website on a webquest, sign up and make profile, and learn how iNaturalist works by taking Cornell notes on a iNaturalist powerpoint presentation. 
Lesson 9: Making Observations: Schoolyard iNaturalist Practice Day
Students learn the guidelines for making research-grade observations in iNaturalist and practice taking photos and taking notes, then uploading them to the site.
Lesson 10: Schoolyard Bioblitz - Biodiversity Survey. 

Student teams divide the school campus, make biodiversity observations to compare biodiversity in different parts of school grounds, and come up with a plan for enhancing it. This part of the unit may take multiple days.
Biodiversity Lesson Plan 1
Part 1: Introduction to Biodiversity
Teacher: Elena Martin


Grade Level: 
9-10

Date: Summer 2016
	AZ Science Standards:
AZ College and Career Readiness Standards:
	Strand 3, Concept 1: Changes in Environments, 
PO1: Evaluate how the process of natural ecosystems affect and are affected by humans

Strand 4: Life Sciences, Concept 3: Interdependence of Organisms; 

PO1: Identify the relationships among organisms within populations, communities, ecosystems, and biomes.

PO2: Describe how organisms are influenced by a particular combination of biotic (living) and abiotic (non-living) factors in an environment.

RST 9-10.RST.1. Cite specific textual evidence to support analysis of science and technical texts, attending to precise details of explanations or descriptions

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent./
How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity?

	Content Objective:

Math Reading Writing
Other:
	Students will learn how biodiversity is defined, why it is important, and what how it is impacted by human behavior.


	Language Objective:
	Students will define and give example of words relevant to the study of Biodiversity



	Vocabulary
	Materials

	Biodiversity, habitat, ecosystem, niche, endemic, old world, evolution, organisms, exotic, species, extinction, sustain

	Pre-test with vocab and matching definitions
Film “Biodiversity: Expressions of Life”
Introduction to Biodiversity, by Kim Franklin


	
	

	Seasonality 
Fall or Spring


	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: What is biodiversity and how do we depend on it?



Anticipatory Set:

Ask students to write a response to the following questions
How do you define biodiversity, and how do you depend on it in your daily life? 
Think-Pair-Share 

Have students share and compare answers with their neighbors and reflect on how they were similar/different, then add to their answers.
Choose students randomly to share their answers – write a list of ideas on the board.

Activity/Investigation:

Pretest: Have students take the Biodiversity “Words and Concepts” pre-test to self-assess prior knowledge. 
Introduce Biodiversity concepts with the ASDM Power Point presentation by Kim Franklin (and/or film “Biodiversity: Expressions of Life”)
Have students finish matching terms and answering questions on pre-test after listening to lecture and or film. Check answers as a class. 

Have class further research the question, “Why is Biodiversity important and how do we depend it?” 
Ask students to research, discuss, and write a page summarizing all or some of the following points:

· Give some examples of the variety of biologically diverse forms of life that exist on Earth.

· Name some of the diverse types of habitats in which life exists.

· How do humans depend on other life-forms? Give some specific examples.

· What are some of the reasons that increasing numbers of species are becoming extinct?

· What are some of the solutions to the problem of biodiversity loss?

Make a list of your sources, and support your claims with evidence;
Closure:

Work together to construct a collaborative explanation of what students understand about biodiversity based on new information they’ve learned. Record this explanation and save it until the end of the unit. At that time you will develop another explanation and compare the two.

Tell students that in this project they will be learning the tools and methods scientists use to study biodiversity, such as observing, measuring, collecting, classifying, recording and analyzing data, and communicating findings to each other. With these skills, they will study an outdoor site (at their school or a chosen field site, or both) in great detail, looking primarily at arthropods and plants, but also birds and reptiles and mammals when possible. The goal is to participate in citizen science and contribute quality observations to a project called iNaturalist, as well as present their findings to the class.

Biodiversity Words and Concepts: From the list below, select the right word for the following definitions:

Biodiversity


niche


evolution

species

Habitat



endemic


organism

extinction

Ecosystem


Old World

exotic

sustain
________________ The way of life of a species within its ecosystem
________________ A natural system made up of a community of living things and the physical environment where 
   they live.

________________ A non-native.
________________  The process by which organisms become different from generation to generation.
________________  The physical place where an organism lives.

_________________ A species which is native to a certain area and lives only there.

_________________ A group/population of similar organisms that can interbreed to produce fertile offspring (unless 
   they reproduce a sexually)

_________________ The variety of organisms and ecosystems.

_________________ To keep in existence, to maintain.

_________________ The disappearance of a species, either locally or total (global).

What are the three main causes for the loss of biodiversity?
1. __________________________2. _____________________3. ___________________

Give three benefits of biodiversity

1. __________________________2. ______________________3. __________________

Biodiversity Words and Concepts: From the list below, select the right word for the following definitions:

Biodiversity


niche


evolution

species

Habitat



endemic


organism

extinction

Ecosystem


Old World

exotic

sustain
________________ The way of life of a species within its ecosystem
________________ A natural system made up of a community of living things and the physical environment where 
   they live.

________________ A non-native.
________________  The process by which organisms become different from generation to generation.
________________  The physical place where an organism lives.

_________________ A species which is native to a certain area and lives only there.

_________________ A group/population of similar organisms that can interbreed to produce fertile offspring (unless 
   they reproduce a sexually)

_________________ The variety of organisms and ecosystems.

_________________ To keep in existence, to maintain.

_________________ The disappearance of a species, either locally or total (global).

What are the three main causes for the loss of biodiversity?
1. __________________________2. ________________________3. ______________________

Give three benefits of biodiversity

2. __________________________2. _________________________3. _____________________
Biodiversity Concepts Summary 

Name: __________________________________Period _____ Date:____________
Partners: ____________________________________________________________

Sources (websites, lecture notes, films): ___________________________________

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

Research, takes notes, discuss then write a page summarizing the following points below:
· What are examples of the variety of biologically diverse forms of life that exist on Earth.
· Name some of the diverse types of habitats in which life exists.
· How do humans depend on other life-forms? Give some specific examples.
· What are some reasons increasing numbers of species are becoming extinct?
· What are some of the solutions to the problem of biodiversity loss?

Make a list of your sources, and support your claims with evidence.
Summary:


Biodiversity Lesson Plan 2

Lesson Title: Measuring Biodiversity: The Shannon Diversity Index
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standard:

AZ College and Career Readiness Standards:
	Strand 4: Life Sciences, 

Concept 3: Interdependence of Organisms; PO1: Identify the relationships among organisms within populations, communities, ecosystems, and biomes.

9-10.RST.3. Follow precise and complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent./

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

	Content Objective:

Math Reading Writing
Other:
	Students will learn how to measure biodiversity by collecting species abundance data for several different communities of organisms, then calculating the Shannon-Weiner Diversity Index.


	Language Objective:
	Students will learn how to describe biodiversity using the vocabulary of the Shannon-Weiner Diversity Index


	Vocabulary
	Materials

	Biodiversity, Shannon-Weiner Diversity Index, species richness (S), species evenness.
	· Image comparing two insect communities of differing biodiversity

· Scientific calculators

· Six sets of shells or beans/seeds representing biological communities. See below

· Lab notebook

· Shannon Diversity Scientific article, for background

	
	

	Seasonality 

Seashell Biodiversity activity-anytime

Fall or Spring for outdoor transects and data collection

	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: 

How is biodiversity measured? 

What is the difference between species richness and species evenness, and how do they contribute to the overall biodiversity of a community according to the Shannon-Weiner Diversity Index?




Biodiversity Lesson Plan 2

Anticipatory Set:

Present student with the image below and ask them, “Which community below is more diverse, and why?”
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Have students discuss, then share answers. Most students will answer Community 1. Point out that both communities have the same number of species (species richness = 10), and ask them why they think that. Let them further discuss and share the differences. Confirm their suspicions. Explain that the one with a more even distribution (evenness) of each kind is the more diverse, according to the Shannon-Weiner Diversity Index. Explain that the index is a way of summarizing the diversity using species richness and evenness, and that they will be learning to calculate it so that they can compare diversity of different habitats and communities.
Activity/Investigation:
In this activity students will investigate the concept of biodiversity by learning how to calculate the Shannon Diversity Index as they visit up to seven stations with different number of species.
Give students the “Seashell Biodiversity” lab hand-out to read. Have them write the purpose and background statement and procedures in their own words into their lab notebooks. Have them tape or draw one data table into their data section. Explain that the first table is just an example, because each community will have a different number species and a different number of rows in which to record species data. 

Review how to make the calculations with them using the Seashell Biodiversity power point, and discuss the mathematical symbols in the equation: H’ = -( (pi)(ln pi)
Where, 
    H’ is the Shannon-Weiner Biodiversity Index

   -( is the inverse sum of (pi) times (ln pi)
    pi is species proportion or (# of individuals of species i divided by the total number of individuals), 
    ln pi is the natural log (ln or loge) of pi
Have students take out (or give them) scientific calculators and try to find the “ln” symbol. Have them take the ln of 1 and 0 for practice.
Divide students into lab groups of 3-5, depending on class size.

Have students rotate through the stations to collect species data. It is a great opportunity to discuss with students which shells are the same species and how they can tell. Let them know if their species groupings are correct or not, without giving them the answers to quickly! It can also become a nice investigation of its own.
After students have collected their data, have them return to the classroom and make the following summary table in their lab notebooks. Put the same data table on the board and gather answers. There may be differences, so discuss.

1. Summarize the class data in the following table

	Community
	Species Richness (S)

(Number or species)
	Shannon Diversity Index (H’)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	


Discuss the ideas below and have students answer the analysis questions in Analysis and Conclusion section of their lab notebooks. Emphasize that they support their claims with evidence. Scaffold as necessary.
1. Without referring to H’, briefly describe  & compare the species diversity of the seven communities in terms of the abundance & rarity of species, species richness (overall number of species present), species evenness and species dominance. Which communities seem to have the highest species diversity? Explain.  Which have the lowest?  Explain.

2. Now compare the Shannon Diversity index values, H’, of the communities.  Explain how the Shannon Diversity Index represents the diversity that you observed and described in the paragraph above. Does the Shannon Diversity index provide a more accurate representation of species diversity than species richness? Explain.
3. Describe one application of the Shannon diversity index in the environment and how you would go about collecting data to calculate it.
4. Tropical rain forests are most diverse, followed by temperate forest, then deserts and grasslands, and finally wheat fields and lawns. How might this be so? Explain using your understanding of species richness and evenness.

********************************************************************************************************
Teacher Preparation: Use the table below to prepare the seven shell or seed communities 
	Set
	# of species
	# of each species
	Total Organisms
	H’

	1
	1
	19
	19
	0

	2
	7
	1 each of 5 species                                         2 each of 1 species                                         19 each of 1 species
	26
	1.08

	3
	3
	4 each of 1 species  9 each of 2 species   22 each of 1 species         
	22
	1.04

	4
	5
	1 each of 2 species  9 each of 2 species   10 each of 1 species
	30
	1.31

	5
	6
	6 each of 3 species   4 each of 1 species    3 each of 1 species   1 each of 1 species
	26
	1.69

	6
	11
	1 each of 10 species 2 each of 5 species
	32
	2.36

	7
	11
	1 each of 6 species  2 each of 2 species   3 each of 2 species    5 each of 1 species   
	21
	2.26


The larger the Shannon Diversity Index, the greater the biodiversity of the community

Activity 2:
Have students choose two or more areas around school (school garden, playing field or empty lot, for example) or in the open desert (Camp Cooper, to collect plant species data (richness and evenness) and compare. Have students calculate the Shannon diversity Index and interpret their results.

Lab Activity: Seashell Biodiversity

Purpose: To learn how to use the Shannon Diversity Index to calculate species diversity and understand what the Shannon diversity index represents.

Background: 

Biodiversity is the term given variety of life on Earth and the natural patterns it forms. It is often used as a measure of ecosystem health and can be seen at many levels, including genes, species, ecosystems, function and phylogentics.  We also value it for the resources, like medicine, food and materials it provides for us. Studying the millions of species found on Earth today gives us clues to as to how life evolved over nearly 3.5 billion years.
 In this lab we will be observing and comparing the diversity of several different mollusk communities from different habitats using the Shannon Diversity Index. The Shannon Diversity Index is a measure of diversity that is a function of both species richness (S) and species evenness. Species richness is a measure of how many different species there are in a community, and species evenness indicates how evenly the number or each are distributed throughout the community.  The Shannon Diversity Index (H’) is calculated using the following equation:

H’ = - Σ (pi)(ln pi)

where,
· pi = ni/N =The relative abundance of each species, calculated as the proportion of individuals (ni) of a given species to the total number of individuals in the community (N) 

· ni = The number of individuals in species i; the abundance of species i. 

· N = The total number of all individuals in a given community

Procedure:  

Each station contains a group of shells (or seeds/beans) representing a community of organisms. Separate the shells (or seeds/beans) into like groups and identify them as species A, B, C, etc. 

Count each type of shell or seed in each population and enter the data into your data table for each species under “Number of Individuals”.  Calculate the Shannon Diversity Index (H’) for each population.
Data: The following table is an EXAMPLE of what you will need to fill out for each of the seven communities. You do not need to identify the species, simply name them species A, B, C, etc. Each community will have a different number of species, so each table will have a different number of rows, so make the table as you go. Be sure to calculate the Shannon Diversity Index (H’) for each community once you have collected your data and filled out the columns.
Community #______

	Species
	Number of individuals (ni)
	Species proportion (pi)               (divide number of each species by total number of individuals = ni /N)
	ln pi 

(ln is the natural log or loge)
	(pi)(ln pi)

(hint: multiply the previous 2 columns for each species)

	A
	
	
	
	

	B
	
	
	
	

	C
	
	
	
	

	D
	
	
	
	

	etc.
	
	
	
	

	Total # of individuals:

N = _____

Species Richness:     S  = _____
	
	This column should sum to 1.0 (or very close to it)
	
	Sum this column, then take the inverse (change the sign) This is H’

 H’ = __________


Analysis and Conclusions:

1. Summarize the class data in the following table

	Community
	Species Richness (S)

(Number or species)
	Shannon Diversity Index (H’)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	


2. Without referring to H’, briefly describe  & compare the species diversity of the seven communities in terms of the abundance & rarity of species, species richness (overall number of species present), species evenness and species dominance. Which communities seem to have the highest species diversity? Explain.  Which have the lowest?  Explain.

3. Now compare the Shannon Diversity index values, H’, of the communities.  Explain how the Shannon Diversity Index represents the diversity that you observed and described in the paragraph above. Does the Shannon Diversity index provide a more accurate representation of species diversity than species richness? Explain.

4. Describe one application of the Shannon diversity index in the environment and how you would go about collecting data to calculate it.

5. Tropical rain forests are most diverse, followed by temperate forest, then deserts and grasslands, and finally wheat fields and lawns. How might this be so? Explain using your understanding of species richness and evenness.
Biodiversity Lesson Plan 3

Biodiversity and Ecosystem Resilience
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standard:

AZ College and Career Readiness Standards:
	Strand 4: Life Science, 

Concept 3: Interdependence of Organisms; 

PO1: Evaluate how the process of natural ecosystems affect and are affected by humans

PO2: Describe how organisms are influenced by a particular combination of biotic (living) and abiotic (non-living) factors in an environment.

Concept 4: Biological Evolution: PO2: Explain how genotypic and phenotypic variation can result in adaptations that influence an organism’s success in an environment

9-10.RTS.2. Determine the central ideas or conclusions of a text (activity); trace the text’s (activity) explanation or depiction of a complex process, phenomenon or concept; provide and accurate summary of the text (activity)

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent./

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

	Content Objective:

Math Reading Writing
Other:
	Students will learn how genetic and phenotypic diversity increase ecosystem resilience.


	Language Objective:
	Students will explain how biodiversity increases ecosystem resilience. 




	Vocabulary
	Materials

	Genetic diversity, disease resistance, phenotypes, genotypes, old growth forests, monoculture, organism interactions, insecticide


	Set of 36 Index cards (one for each students), (see below)

	
	

	Seasonality 


	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: How does biodiversity lead to healthy ecosystems and prevent disease from spreading?



Biodiversity Lesson Plan 3
Anticipatory Set:

Ask students to write a reflection in their notes in response to the following question:

How does Biodiversity lead to healthy ecosystems?

Think-Pair-Share 

Share and compare your answer with your neighbor. How were your answers similar? Different?

Choose students randomly to share their answers – write a list of ideas on the board.

Activity/Investigation:

Background: When scientists speak of the variety of organisms (and their genes) in an ecosystem, they refer to it as biodiversity. A biologically diverse ecosystem, such as an old growth forest or tropical rain forest, is healthy, complex and stable. Nature tends to increase diversity through the process of succession. 

The opposite of biodiversity is referred to as monoculture, or the growing of one species of organism, such as a lawn, a wheat field or cornfield. Because all of the species are identical, there are few complex food webs and disease can spread quickly. Monoculture is like a banquet table for disease organisms. Monoculture often requires extensive use of pesticides and herbicides (to fight nature's tendency to diversify communities) and is very labor and energy intensive (fighting nature is tough). Humans often try to reduce diversity because it is easier to harvest a crop (whether it is wheat, corn, a lawn or a secondary forest) if it all contains the same species, but this obviously creates serious problems. 

Activity: Biological Diversity-How It Stops Disease From Spreading (by Katy Paris)
When a habitat is very diverse with a variety of different species, it is much healthier and more stable. One of the reasons for this is that disease doesn't spread as easily in a diverse community. If one species gets a disease, others of its kind are far enough away (due to the variety of other organisms) that disease is often stopped at the one or two individuals. 

In this simulation, side one of the card represents the monoculture (the opposite of diversity) of second growth forests. In this case, Douglas Fir trees were planted after an old growth forest was cut down. A disease hits one of the Douglas Firs, and because of the proximity of the other Douglas Firs, disease spreads quickly. 

On the other side of the card (side 2), a biological diverse community (an old growth forest) is symbolized. In this scenario, a Douglas Fir still gets a disease, but this time it does not spread because the other Douglas Firs are few and far between. 

Side one of the card: 
1. All cards marked with D (side 1 of card). Tell them they are all Douglas firs. 

2. Each person gets 1 card. 

3. Each person is to meet 5 other people and write their names on the card. 

4. All are to remain standing after they write down the names. 

5. I will symbolize the disease and I will touch one of the students. Ask that person to sit down (they are dead) and read names on their card. As the names are read, those students sit too since they have been "touched." 

6. Then ask another one of those sitting (dead) to read the names on their card- continue until almost all are sitting. 

7. Ask them to explain why the disease spread so fast (they are so alike genetically; lack of diversity). 

Side 2 of the card: 

1. Flip over card (label 2 of cards with D's for Douglas fir; the rest with other letters: N for Noble Fir, C for Western Red Cedar, M for Vine Maples, H for Western Hemlocks, W for White Fir, L for Lodge pole Pine, WP for Western White Pine, B for Bigleaf Maple, WD for Western Dogwood). 

2. Explain that in some forests (esp. old growth), there are a variety of trees. 

3. Repeat steps 2-6 above. This time only those students that are the same variety as the diseased tree that touched them will sit. Different variety trees don't sit (don't die) even if they are touched by a diseased tree. 

4. Almost all of the students will remain standing (didn't die). 

5. Ask students to explain why the disease didn't spread this time (genetic or biological diversity) 

******************

Closure Question:

Similar to the anticipatory set, closure provides an opportunity for students to summarize their learning in their own words and make some sense of the activity they just completed. 
Follow up questions (refers to the second of the card simulations) 

1. What does biological diversity mean? 

2. Why didn't all the different trees get the disease? (hint - genetics) 

3. Why didn't the disease spread as fast among the Douglas firs as it did in the first simulation? 

4. In which forest would you need to use more chemicals to control disease: the Douglas fir forest or the more diversified, old growth forest? Why? 

5. Summarize what this simulation symbolized. 

6. Which forest would have more diversity of wildlife? Why? 

7. a. If you cut down the variety in a piece of forest you owned and replanted with 1 type of tree, what will happen to much of the wildlife that was adapted to that forest? (Hint: they cannot just move elsewhere. If other habitats are good, they will probably be near carrying capacity already.) 
b. Will this fate happen to all the wildlife? Explain. 

8. Many species can only live/reproduce in 1 type of forest. The spotted owl is an example - it can only live and successfully reproduce in old growth forests(big, old cedars, hemlocks, etc.). If these old growth forests are cut down, it's unlikely this owl will survive. Environmentalists call it an "indicator" species." What does this mean? Why be concerned about 1 species? 

9. Growing one plant, as is the case of growing only Douglas fir, is called monoculture. Give an example of growing one plant a) in your home (obvious) b) in farms 

10. Why would you need to use more insecticides in monoculture? Is this good or bad? 

11. If you wanted to help wildlife, what would you with regards to the landscaping of your own home? 

Biodiversity Lesson Plan 4

BioBlitz Project and Field Journal Introduction
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standard:

AZ College and Career Readiness Standards:
	Strand 1: Inquiry Process. Concept 1: Observations, Questions and Hypotheses. PO 1. Evaluate scientific information for relevance to a given problem.

RST 9-10.RST.1. Cite specific textual evidence to support analysis of science and technical texts, attending to precise details of explanations or descriptions

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent.

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

	Content Objective:

Math Reading Writing
Other:
	Students will be learn what is a Bioblitz and how they will work in teams to make species observations and contribute research grade observations to the citizen science project, iNaturalist, and keep a field journal

	Language Objective:
	Descriptive words used to identify species.




	Vocabulary
	Materials

	BioBlitz
	· iNaturalist Project Handout

· BioBlitz powerpoint

· Technology Survey Handout 
· How to Keep a Field Journal readings 1, 2

	
	

	Seasonality 
Any time


	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: What is a BioBlitz? 


Biodiversity Lesson Plan 4

Anticipatory Set:

Introduce students to the concept of a BioBlitz and have them brainstorm how they could go about doing one on campus.

Give students a map of campus divided into section and as them rank the areas in terms of which they think will be more diverse. Save the maps to compare at the end of the study

Activity/Investigation:

1. Have students read the instructions for the iNaturalist project and review for understanding

2. Technology Survey: Have student fill out the Smart Phone survey and organize teams of 3 to 4, making sure there is at least one smart phone per group.

3. Introduce the concept of the field journal by showing them examples and having them read the “How to Keep a Field Journal 1 and 2”. Have students underline the main ideas and circle words that are unfamiliar.
Closure Question:

Why do scientists use field journals? What techniques can you use that will help you in your study of biodiversity?

Name ____________________________ Period ____ Date_______

iNaturalist Username __________________ Points: _____ Due: ___________
Ecology Biodiversity Project 
Purpose: To observe and document biodiversity in our ecosystem while participating in a greater citizen science project. 
Your group will be responsible for a field journal, plant press, and iNaturalist observations within our project titled “______________________”. We will spend time on computers, in the classroom, and outdoors. Our field day(s) will be on ____________________. You will make excellent use of class time and work on this project outside of class time as needed. I expect that you will enjoy this project and do a fabulous job. 
You will work both independently and with your group. Everybody will experience each aspect of the project but each group member will have one focus area (“duty”). Your final project includes your field journal, plant press, and iNaturalist observations which will all be turned in together at once from your group on the due date. Groups and individuals will earn points for participation, attitude, and effort. Each member of the group must double check each of the other group members’ species identification for accuracy. 
Partner: __________Duty: ________________ phone/email:________________ 

Partner: ___________Duty: _______________ phone/email:________________ 
DUTIES:
Photographer & Web Person: This person will be responsible for the group’s final iNaturalist observations. This person should be the one with either an iPhone or Android smartphone with the iNaturalist application installed OR a digital camera along with a GPS device (or be able to accurately drop Google pins) and access to the internet (www.inaturalist.org). This person will also be responsible for identifying species. 
Official Lab Notebook Journalist: This person will be responsible for the group’s “official” field lab notebook and follow the sample notebook format. This person will also be responsible for identifying species.  (For Field notebook guidelines, read: http://www.amnh.org/learn/biodiversity_counts/read_select/hs/fieldjnl.htm)

Botanist, Communicator, “Go To” Person: This person will be responsible for the group’s plant press, field guide books, and other materials. This person will also search for observations to alert the photographer and/or journalist as needed. This person will also be responsible for identifying species. (CC) BY-SA 2012 
Materials needed for each class during the span of the project include: 
· Field lab notebook (one issued per student, one in each group is “official”) 
· Plant press (one per group) 
· iPhone or Android phone OR digital camera (at least one per group). 
Note: phone/camera owners should bring any needed cables and 
chargers. * The free “iNaturalist” application must be downloaded. 
· USB/flash drives (for photographs, etc.) 
· Hand lenses - optional 
· Binoculars (on our field days) – if you have them 
· Covered shoes/boots and long pants (on our field day) – required 
READ the grading outline again and again so you understand how your group will be graded.
(CC) BY-SA 2012 Julie L. Byrne, licensed under the Creative Commons Attribution-ShareAlike license. 

Name ________________________________ Period ____ Date_____
Technology Survey Simply put an “X” in the appropriate “Yes” or “No” box. 
	
	YES 
	NO 

	Have an iPhone or Android smartphone? 
	
	

	Own a phone with a camera? 
	
	

	Own a digital camera (or could borrow one if needed)? 
	
	

	Familiar with GPS (Geographical Positioning System) devices? 
	
	

	Have experience managing digital photographs? 
	
	

	Have experience with Google Maps? 
	
	

	Have experience with Facebook? 
	
	

	Have experience with Imagur? 
	
	

	Have experience with Flicker? 
	
	

	Have designed a website or blog? 
	
	

	Have an email account? 
	
	


(CC) BY-SA 2012 Julie L. Byrne, licensed under the Creative Commons Attribution-ShareAlike license. 
Name ________________________________ Period ____ Date_____
Technology Survey Simply put an “X” in the appropriate “Yes” or “No” box. 
	
	YES 
	NO 

	Have an iPhone or Android smartphone? 
	
	

	Own a phone with a camera? 
	
	

	Own a digital camera (or could borrow one if needed)? 
	
	

	Familiar with GPS (Geographical Positioning System) devices? 
	
	

	Have experience managing digital photographs? 
	
	

	Have experience with Google Maps? 
	
	

	Have experience with Facebook? 
	
	

	Have experience with Imagur? 
	
	

	Have experience with Flicker? 
	
	

	Have designed a website or blog? 
	
	

	Have an email account? 
	
	


(CC) BY-SA 2012 Julie L. Byrne, licensed under the Creative Commons Attribution-ShareAlike license. 
HOW TO MAKE FIELD NOTES 
Your objective is to create an accurate written record of your field activities, investigations, observations and thoughts. You should record date and location information in a very detailed manner so that others can know exactly when, where, and under what conditions your work was done. This will enable you or others to return to the same areas in the future to verify findings and observe changes over time. 
GENERAL FORMAT 
Follow this format in your field notes:
1. Field notes should be divided into two sections: Journal and Species Accounts 
2. Write on one side of the paper. Leave a generous left margin as shown in the examples. 
3. Write your name in the upper left-hand corner 
4. Write the year in the upper right-hand corner underneath your name. 
5. Write the day and month in the upper left margin. 
6. Write “Journal” in the top margin of your journal pages, and the name of the species in the top margin of your species account pages. 
7. Write in complete sentences and paragraphs. You can think of field notes as a letter to a friend or relative explaining what you saw. Or think of them as a letter to someone visiting the area 20 years later who is unfamiliar with the area. 
FOR THE JOURNAL SECTION: 
1. Put a heading on the top line of each page which identifies your location. You should include specific site, city, county and state. Underline the heading. (Joseph Grinnell underlined his location with a wavy line.) 
2. Note the purpose of the trip (Why?) 
3. Note who went on the trip with you (Who?). 
4. Note the time of day of each important observation (When?). 
5. Information about the places you visit should be written so that someone unfamiliar with the area can find your exact location using maps and your description. Tell where you started and where you went. Include what road or trail you walked on, or the general route you took if you did not follow a road. (Where?). 
6. Include notes on the weather, elevation, topography, geology, soil, water, vegetation types, plant phenology (what life stage they are in), and evidence of disturbance (fire, grazing, cultivation, etc.) (What?). 
7. Be accurate. If you have to guess about something, identify your guess as a guess. It is appropriate to speculate about things and to ask questions. Do include your feelings, intuitions and thoughts! Just be sure you don’t mislead a reader into thinking your thoughts are facts! 
8. Be detailed and quantify your data as much as possible. “Saw some ducks on the pond” is not as useful as “saw 12 pintail (7 males and 5 females) on the southeast end of Olcott Lake about 5 m from the shore.” 
9. Sketches and drawings can be very useful. Rough sketches and diagrams add details and depth to your notes. 
10. You may take temporary notes on a smaller field notebook, then transcribe your notes into your permanent journal. You should transcribe as soon as possible after you leave the field, and always the same day as your trip. 
SPECIES ACCOUNTS 
1. Create a page for each species you observe. This is the place for more detailed descriptions and observations of an individual or group of one particular species. Include sights, sounds, smells, textures, patterns, sizes, shapes, colors, and movements. Include numbers of individuals, sizes, frequencies and behaviors. 
GRADING 
Your field notes will be graded according to a 4-point rubric. 
Biodiversity Lesson Plan 5

Using Field Guides to Identify Native Species
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standard:

AZ College and Career Readiness Standards:
	Strand 1: Inquiry Process. Concept 1: Observations, Questions and Hypotheses. PO 1. Evaluate scientific information for relevance to a given problem.

RST 9-10.RST.1. Cite specific textual evidence to support analysis of science and technical texts, attending to precise details of explanations or descriptions

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent.

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

	Content Objective:

Math Reading Writing
Other:
	Students will be learn how to use field guides and technology to identify native species and research more in depth information about their characteristics and habits.


	Language Objective:
	Descriptive words used to identify species.




	Vocabulary
	Materials

	
	· Field Guide Activity Handout

· Field Guides (Native plants, birds, insects, reptiles and mammals) 

	
	

	Seasonality 
Spring/fall


	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: 

How do you use a field guide to help you identify native species? What other information can find in field guides?



Biodiversity Lesson Plan 5

Anticipatory Set:

Ask students how they would go about identifying an organism they had never seen before. Collect answers.

Show them examples of field guides (for birds, plants, insects, mammals, reptiles) that they will be using to find information about different native species.

Also introduce them to field guide websites, such as

Native Desert Plants: http://fireflyforest.com, www.aznps.com/floras.php, 

Animals: https://www.desertmuseum.org/kids/oz/long-fact-sheets/, http://www.azgfd.gov/w_c/edits/hdms_species_lists.shtml,, https://www.fws.gov/southwest/es/arizona/Threatened.htm  

Amphibians & Reptiles: http://www.reptilesofaz.org 

Explain that they will be using both types of sources to learn how to identify native species as they investigate their chosen site for biodiversity

Activity/Investigation:

1. Give students the Field Guide activity sheet and have them write down their personal species info 

2. Assemble student into Biodiversity teams and have them share field guides and websites to complete the activity. 

Closure Question:

Ask students to write a reflection on their experience with the field guides. What information was most interesting? What was most useful? How did using the field guides compare to using the internet?

Name__________________________








             Period________ Date________

Using Field Guides and Identifying Native Desert Species
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Purpose: To become familiar with using field guide books to identify native desert species.

1. LIST any five native species (using common or scientific names) whether you have seen them or not. Include plants, birds, insects, reptiles or mammals.


1. ______________________________________________________________


2. _____________________________________________________________


3. _____________________________________________________________


4. _____________________________________________________________


5. _____________________________________________________________

2. Choose one of the species you named and search for it in the field guidebooks or on the web. If you can’t find it, choose another species on your list. Write down some information about it (such as it’s scientific name, “physical description” or “habitat”). Cite your sources.

a.

b.

c.

Now look through any of the field guidebooks and find a species you don’t know. Read the entire page on it and list some interesting facts that you learn. Cite your sources.
a.

b.

c.

Write three questions you now have about native species
1.

2.

3.

Biodiversity Lesson Plan 6
Describing and Identifying Plants
Teacher: Elena Martin


Grade Level: 
9-10

Date: Summer 2016

	AZ Science Standard:

AZ College and Career Readiness Standards:
	Strand 1: Inquiry Process; Concept 2: Scientific Testing, PO5: Record observations, notes, sketches, questions, and ideas using tools such as journals, charts, graphs, and computers.

9-10.RST.4. Determine the meaning of symbols, key terms and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9-10 texts and topics

9-10. WHST.2. Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, or technical processes

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent.

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

	Content Objective:

Math Reading Writing
Other:
	Students will learn how to describe and identify native plant species


	Language Objective:
	Students will use botanical words to describe plant specimens.




	Vocabulary
	Materials

	Pinnate, branching, lobed, serrated, compound leaf…


	· Plant ID Game Handout (see below)

· A variety of native desert plant specimens with their scientific and common names attached (refer to list of native species to chose those readily available to you or from schoolyard to prepare for plant walk)
· Powerpoint on how to describe plants

· Article,”Drawing as a Way of Seeing”

· Hand lenses or magnifying glasses

· Slips of paper

· Native desert plant field guides (“Plants of Arizona; fireflyforest.com; AZ Native plant society website)

· Plant List

	
	

	Seasonality 
Autumn or Spring for cooler weather, or when plants are flowering.

	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: 

What makes a good description that can help us identify an organism?




Biodiversity Lesson Plan 6
Anticipatory Set:

Ask students what makes a good scientific description of an organism? (Write answers on the board)
Then ask them what makes a good plant description? Have students write a description of a plant they know without writing its name.

Activity/Investigation:

Think-Pair-Share 

1. Have students compare their description with their neighbor and see if they can guess the plant you have described

2. Ask students if they know how many species of Palo Verde there are in the Sonoran Desert.

Bring in examples of each and show picture. Have students write a description of their similarities and differences.

3. Introduce plant forms and characteristics (power point)

4. Have students read the article, “Drawing as a way of Observing”. Have them discuss the main idea and important details, giving examples in the text and how it relates to describing plants.

5. Organize students into groups of 3 to 4. Assign them to a table with 4 different native desert plant specimens. For each specimen include flowers and seedpods, if possible. Each group will be assigned a different set of native desert plants. Have students follow instructions on the handout. Students will make detailed composite drawings and descriptions of the native plant specimens at their station in their lab notebook, and try to identify them based on each other’s descriptions. 
Closure Question:

Similar to the anticipatory set, closure provides an opportunity for students to summarize their learning in their own words and make some sense of the activity they just completed. 
Share the answers with the class

Ask students to write a reflection addressing the following questions:


What words were helpful in helping you to identify a plant by its description?


Which ones did you get right?

Check results – see which description help the most. What made them good descriptions?

Name__________________________










Period________ Date__________

Native Desert Plant Game: Describing and Identifying              

Purpose: To practice observing and describing defining characteristics of native desert plants, then be able to identify them based on those descriptions.

Guiding questions: What are the defining characteristics of native desert plants species? What makes a good scientific description for identification?

Part I. Choose a plant from your lab to study, then

· Make a detailed sketch of your plant in the space below (or in your field notebook); label the parts including the stem, leaves, flowers and seeds.
· Measure the leaves or spines and include those measurements on your drawing
· Write a paragraph describing the appearance of the plant (leaf shape, bark texture, branching pattern). Describe its defining characteristics so that someone else could identify it based on your description.

· Write the description below your drawing (no plant names, please!), as well as on one of the index cards labeled A-D. Leave the index cards at your lab table.

Plant Drawing




Description: ______________________________________________________________________________________________________________________________________________________________________

Part 2: Playing the Game!

1. Rotate to a different lab table. Each plant will have a number attached to it.  Read the descriptions as a group and decide which plants they match. Write the letter of the description next to the number of the plant below. Also include the lab table number.

Table # _________   Plants: 1.  _______ 2. ________ 3. _________ 4. _________ Score: ________

Repeat until you have rotated through all the stations, or as many as you have time for.

Table # _________   Plants: 1.  _______ 2. ________ 3. _________ 4. _________ Score: ________

Table # _________   Plants: 1.  _______ 2. ________ 3. _________ 4. _________ Score: ________

Table # _________   Plants: 1.  _______ 2. ________ 3. _________ 4. _________ Score: ________

Table # _________   Plants 1.  _______ 2. ________ 3. _________ 4. _________ Score: ________

Table # _________  Plants: 1.  _______ 2. ________ 3. _________ 4. _________ Score: ________

Table # _________  Plants: 1.  _______ 2. ________ 3. _________ 4. _________ Score: ________

3. Put your teams answers on the board, along with everyone else’s, then check to see how many you got right!

4. Return to your group and discuss your results. Which ones did you get right? What made those descriptions better than others you didn’t get right? What makes a good plant description useful for identification? Make a list of words that were helpful in describing these plants.

Write a reflection below based on what you learned from the exercise and your discussion. 

Reflection:

5. Return to your station and use the plant guidebooks to identify three plants at your table. List their common name, scientific name, defining characteristics and habitat they are found in.

Table#_______

Plant # _________ Common Name: ___________________________________________________

Scientific Name: ___________________________________________________

Defining Characteristics: _________________________________________

Habitat description: _____________________________________________(Elevation: ___________)
Plant # _________ Common Name: ___________________________________________________

Scientific Name: ___________________________________________________

Defining Characteristics: _________________________________________

Habitat description: _____________________________________________(Elevation: ___________)

Plant # _________ Common Name: ___________________________________________________

Scientific Name: ___________________________________________________

Defining Characteristics: _________________________________________

Habitat description: _____________________________________________(Elevation: ___________)

Summary:

5. Based on your observations, what characteristics do many desert plants have in common? Describe at as least five characteristics below.

6. What native desert plants do you think you have at home? List them. You may use the guide to help you.

7. Where can you find native desert plants? Name three places you could get to on your own where you could find native desert plants. Be specific.

Plant List Reference
50 Common Native and Non-Native Desert Plants, Tucson, AZ
(Adapted from “Plants of the Desert: Running Plant list. Dick Barber, University of Arizona)

TREES       COMMON NAME 
SCIENTIFIC NAME   
HABITAT

·        Arizona (Velvet) Ash
    Fraxinus velutina

Riparian

·        Arizona Black Walnut
    Juglans major

Riparian
·        Cottonwood

   Populus fremontii

Riparian

·        Desert Willow

   Chilopsis linearis

Riparian
·        Feather tree

   Lysoloma microphylla
Riparian, endemic
·        Ironwood


   Olneya tesota

Desert

·        Mesquite, Velvet

   Prosopis velutina

Desert

·        Netleaf Hackberry
   Celtis reticulate

Riparian

·        Palo Verde, Blue

   Cercidium floridum

Desert

·        Palo Verde, Foothills    
   Cercidium microphyllum
Desert
·        Palo Verde, Mexican
   Parkinsonia aculeata 
Desert, introduced
·        Sycamore


   Platanus wrightii

Riparian

·        Western Black Willow
   Salix gooddingii

Riparian

SHRUBS

·        Agave


Agave sp.


Desert

·        Beargrass


Nolina microcarpa

Desert/upland
·        Brickellia


Brickellia sp.


Desert

·        Brittlebush

Encina farinose

Desert

·        Burrowweed

Isocoma tenuisecta

Desert
·        Burrobrush

Ambrosia (Hymenoclea) salsola Desert

·        Canyon Ragweed

Ambrosia ambrosiadies 
Desert/Riparian

·        Catclaw Acacia

Acacia greggii

Desert
·        Condolia


Condalia warnockii

Desert
·        Creosote


Larrea tridentate

Desert

·        Desert Broom

Baccaharis sarathodies
Desert

·        Desert Hackberry

Celtis pallida


Riparian

·        Desert Lavender

Hyptis emoryi


Desert Riparian

·        Desert Mistletoe

Phoradendron californicum
Parasite

·        Ephedra


Ephedra trifurca 

Desert

·       Fairyduster

Calliandra eriophylla

Desert
·       Graythorn


Zizphus obtusifolia

Desert

· 
      Hopbush


Dodonaea viscosa

Desert
· 
      Jojoba


Simmondsia chinensi

Desert
· 
      Koeberlinia

Koeberlinia spinosa

Desert

·       Krameria, White Ratany
Krameria grayi

Desert

· 
     Limberbush

Jatropha cardiophylla
Desert

SHRUBS
COMMON NAME

SCIENTIFIC NAME
          HABITAT
· 

Lippia/Beebush

Aloysia wrightii

Desert

· 

Mariola

        Parthenium confertu (incanum) Desert

· 

Ocotillo


Foqueria splendans

Desert

· 

Red Bird of Paradise

Caesalpina Mexicana

Desert, chihuahua

· 

Saltbush


Atriplex canescens

Desert



· 

Seepwillow


Baccahris glutinosa

Riparian

· 

Sotol



Dasylirion wheeleri

Desert

· 

Stephanomeria


Stephanomeria exigua

Desert

· 

Sweetbush


Bebbia juncia


Desert
· 

Tecoma stans


Tecoma stans


Riparian
· 

Texas Ranger


Leucophyllum spp
  Desert, Chihuahuan
· 

Trixis



Trixis californica

Desert

· 

Tree Tobacco


Nicotania glauca

Desert

· 

Triangle-leaf Bursage

Ambrosia deltoidia

Desert

· 

Whitethorn Acacia

Acacia constricta

Desert

· 

Wolfberry


Lycium spp (need flowers to key out)

· 

Yellow Bird of Paradise
Caesalpinia gilliesii

Desert


Yucca

· 

Banana Yucca


Yucca baccata


Desert

· 

Soaptree Yucca

Yucca elata


Desert

· 

Schotts’s Yucca

Yucca Schotii


Desert

LOW SHRUBS AND BUSHES 

· 

Cassia



Senna covesii

     Australia, cultivar

· 

Datura



Datura metelodies

Riparian

· 

Desert Marigold

Baileya multiradiata

Desert

· 

Desert Tobacco

Nicotina trigonophylla
Desert
· 

Desert Zinnia


Zinnia acerosa

Desert

· 

Dyssodia


Dyssodia acerosa

Desert

· 

Janusia



Janusia gracilis

Desert

Mallows



Sphaeralcea spp.

Desert
· 

Globe Mallow


Sphaeralcea ambigua

Desert
· 

Herissanthia


Herissanthia crispa

Desert

· 

Indian Mallow

Abutilon sp.


Desert

· 

Rose Mallow


Hibiscus sp.


Desert
· 

Penstemon


Penstemon spp.

Desert

· 

Snakeweed


Gutierrezia sarothrae

Desert

LOW SHRUBS AND BUSHES, cont’d 



COMMON NAME

SCIENTIFIC NAME           HABITAT

· 

Siphonoglossa


Siphonoglossa longiflora
Desert

Verbena

· 

Gooding’s (Desert)

Glandularia goodingi

Desert, washes

· 

Sand



Abronia villosa

Desert, washes

· 

Wright’s


Glandularia wrightii

Desert

· 

Yellow Paperflower

Psilostrophe cooperi

Desert
SOME SUMMER ANNUAL FLOWERS/WEEDS

· 

Bahia



Bahia absinthifolia

Desert

· 

Caltrop


Kalistroemia grandiflora
Desert

· 

Clammyweed


Polanisia dodecandra

Desert

· 

Crownbeard


Verbesina enceliodes

Desert

· 

Devil’s Claw


Proboscidea parviflora
Desert

· 

Euphorbs


Euphorbia spp.

Desert

SOME SUMMER ANNUAL FLOWERS/WEEDS, cont’d

· 

Five-fingered Gourd

Curcurbita digitata

Desert

· 

Horseweed


Conyza canadensis

Desert
· 

Senecia


Senecio spp.


Desert

· 

Sunflower


Helicanthus annus

Desert

CACTI (Family Cactacea)

· 

Barrel Cactus


Ferocactus fulgida

Desert

Cholla

· 

Jumping Cholla

Cylindraopuntia (opuntia) fulgida 
· 

Cane/Staghorn Cholla

Cylindraopuntia acanthocarpa/versicolor
· 

Christmas Cholla

Cylindraopuntia leptocactus
Desert

·             Pencil Cholla


Cylindraopuntia arbuscula
Desert

· 

Teddy Bear Cholla

Cylindraopuntia bigellovii 
Desert

· 

Hedgehog, Strawberry 
Echinocerus engelmanii
Desert, upland
· 

Hedgehog, Pinkflower
Echinocerus fasciculatus 
Desert, upland

· 

Night-blooming cereus
Peniocereus spp.

Desert

· 

Organpipe


Cereus thurberii

Desert
· 

Pincushion


Mammillaria microcarpa
Desert

· 

Prickly Pear


Opuntia spp


Desert

· 

Saguaro


Carnegia gigantean

Desert
SOME INVASIVE DESERT SPECIES


COMMON NAME

SCIENTIFIC NAME           
ORIGIN

GRASSES


· 
Buffelgrass


Pennisetum ciliare
Africa, Asia, M. East

· 
Burmuda grass

Cynodon dactylon

Middle East

· 
Cheatgrass


Bromus tectorum

Eurasia

· 
Fountain grass

Pennisetum seteceum 
Africa, Asia

· 
Nutgrass


Cyperus rotundus
         Eurasia, Africa

· 
Red Brome


Bromus rubens

Eurasia

FORBS

· 
African (Sahara) mustard
Brassica tournefortii 

Africa

· 
Diffuse Knapweed

Centaurea diffusa

Eurasia

· 
London Rocket

Sisymbrium irio

Eurasia

· 
Malta starthistle

Centaurea meletensis
      Mediterranean

· 
Puncture Vine (Goat Head)
Tribulus terristris
   Invasive, Eurasia 

· 
Tumbleweed


Salsola iberica

Russia

· 
Velvetweed


Guara mollis


Asia
TREES/SHRUBS

· 
African sumac

Rhus lancea

         South Africa

· 
Athel Tamarisk

Tamarix aphylla
       Eurasia, Africa
· 
Saltcedar


Tamarix parviflora
       Eurasia, Africa
Biodiversity Lesson Plan 7
Plant Walk and Collection – Native vs. Non-Native
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standard:

AZ College and Career Readiness Standards:
	Strand 1: Inquiry Process; Concept 2: Scientific Testing, PO5: Record observations, notes, sketches, questions, and ideas using tools such as journals, charts, graphs, and computers.

9-10.RST.4. Determine the meaning of symbols, key terms and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9-10 texts and topics

9-10.RST.3. Follow precise and complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent.

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

	Content Objective:


	Students will learn how to make a plant collection and how to identify native versus non-native plant species.

	Language Objective:
	Students will use botanical words to label and describe plants and develop a descriptive vocabulary to help identify plants.


	Vocabulary
	Materials

	Plant life forms; leaf structures


	· Desert Plant List

· Plant collection homework assignment;

· Field Journals and pen, Scissors, plants on school grounds, plant id book

· Plant presses or Science Journal

·  “How to Make a Plant Press and Collection”

· Plant Collection labels

· Plant Life Form key

· Powerpoint: Native versus Non-native plants

· Previous years plant collections

	
	

	Seasonality: Any time

	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: 

How and why are plant collections made? 

Which plants are native vs. non-native (invasive or cultivars)? What is the difference, and why does it matter? How many native plants do you have on your school campus, and what affect to they have on other forms of diversity?


Biodiversity Lesson Plan 7
Anticipatory Set:
Ask students to reflect on the following question in their notes, discuss it with their neighbor, then prepare to respond: Why do scientists collect and identify living organisms? 

Think-Pair-Share 

Write your answer in your science journal. Share your idea with your neighbor and prepare to share with the class. Collect ideas on the board (may include everything from learning about biodiversity to studying climate change and evolution)

Activity 1: Native versus Non-Native (and Invasive) Plants
Tell students they will be learning how to make a native plant collection today. Students are to collect, press, identify and preserve 10-50 native desert plant specimens.

Show students examples of plant collections and discuss plant selection, arrangement, pressing, and identification (hand out guidelines for desert plant collection)

Give students the plant collections guidelines (below) and emphasize the following points

To learn how to select, collect, describe, press, and identify native desert plants for a plant collection. 

Plant Collection Guidelines:



- Collect only NATIVE herbaceous plants 



- Don’t cut or press cactus or ocotillos! They don’t press well and it damages them.



- Collect plants only if there are more than 10 in the area and are NOT RARE



- Avoid collecting in planted areas, unless you are sure they are native plants
Give students a plant label and discuss the categories on it and what they mean and how they will be practicing collecting this data today on the plant walk.

Give students the list of 50 common desert plants in Tucson/Arizona (attached below)

Ask them to circle the ones they think they know

Review the difference between native and non-native species, especially cultivars and invasives. Emphasize that their plant collection will only include native species. (powerpoint)

In their teams have them look up in books or online at least three invasive plant species in Arizona.
Extension: Have students make an invasive species “WANTED” poster for homework.

Activity 2: Plant Collecting
Take students out to school grounds and choose (if possible) several native and non-native desert plant species to examine. At the first few plants, show students how to cut a sample large enough to include identifiable features, but not so big it won’t fit on a sheet of standard sized paper. If flowers and seedpods are present, include these in the collection. 

At each plant students plan to collect, have them sketch and describe the whole plant (life form, height, location) and fill in the categories found on the plant label. 

Working in pairs, have them collect and press the plant into their science journal, or collect the specimen in a bag to take back to the classroom to be pressed. 

Plant Check-List 
While exploring campus together or as teams, have students collect samples of native plants, take notes in their team journals and check off native or invasive plants on the plant check-list. 

Return to the classroom with specimens.

Show students examples of non-native plants as plants NOT to put in their collection. Also show students a cactus and remind them not to try and press them either.

Activity 3: Show students how to press their plant using plant presses back in the classroom and give them time to press them. 
Activity 5: Use keys, plant guides and online sources to identify plants collected by students at home and on the school grounds and fill out information on plant labels.

Extension Assignment: Invasive species poster attached

Closure Question:

Discuss with students where it would be best to collect native species, and ask them why they think native species might be important.
Plant Collection Project

Purpose: To learn how to select, collect, describe, press, and identify native desert plants for a plant collection. 

Plant Collection Guidelines: 


- Collect only NATIVE herbaceous plants 


- Don’t cut or press cactus or ocotillos!


- Collect plants only if there are more than 10 in the area and are NOT RARE


- Avoid collecting in planted areas, unless you are sure they are native plants

	Category and point value
	Points earned
	Comments

	_____ Native plants

1 point each
	
	

	Correct labeling and mounting technique

0.5 point each
	
	

	Aesthetic pressing

0.5 point each
	
	

	Correct Family

1 point each
	
	

	Correct Genus species

1 point each
	
	

	Plant collection finished Dec 4 
	
	

	Total points 200 points


	
	


Plant Collection due dates ( ____ single; ____ with partner)


First 5 plants due: ________

Final plant collection due:__________

Plant Biodiversity Survey
Common Native and Non-Native Desert Plant Search List, Tucson, AZ

(From “Plants of the Desert: Running Plant list. By dick Barber, University of Arizona)

Names: _________________________________________________ Period_______ 

Location:_________________________________________________ Date _______

Note: Let the treasure hunt begin! Below you will find a list of native desert plants, as well as some NON-native plants that might be found in your school or backyard in Tucson. Some of these plants CHECK THE BOX if you find them in your search – see how many you can find!

TREES       COMMON NAME 
SCIENTIFIC NAME   
HABITAT

·        Arizona (Velvet) Ash
    Fraxinus velutina

Riparian

·        Arizona Black Walnut
    Juglans major

Riparian
·        Cottonwood

   Populus fremontii

Riparian

·        Desert Willow

   Chilopsis linearis

Riparian
·        Feather tree

   Lysoloma microphylla
Riparian, endemic
·        Ironwood


   Olneya tesota

Desert

·        Mesquite, Velvet

   Prosopis velutina

Desert

·        Netleaf Hackberry
   Celtis reticulate

Riparian

·        Palo Verde, Blue

   Cercidium floridum

Desert

·        Palo Verde, Foothills    
   Cercidium microphyllum
Desert
·        Palo Verde, Mexican
   Parkinsonia aculeata 
Desert, introduced
·        Sycamore


   Platanus wrightii

Riparian

·        Western Black Willow
   Salix gooddingii

Riparian

SHRUBS

·        Agave


Agave sp.


Desert

·        Beargrass


Nolina microcarpa

Desert/upland
·        Brickellia


Brickellia sp.


Desert

·        Brittlebush

Encina farinose

Desert

·        Burrowweed

Isocoma tenuisecta

Desert
·        Burrobrush

Ambrosia (Hymenoclea) salsola Desert

·        Canyon Ragweed

Ambrosia ambrosiadies 
Desert/Riparian

·        Catclaw Acacia

Acacia greggii

Desert
·        Condolia


Condalia warnockii

Desert
·        Creosote


Larrea tridentate

Desert

·        Desert Broom

Baccaharis sarathodies
Desert

·        Desert Hackberry

Celtis pallida


Riparian

·        Desert Lavender

Hyptis emoryi


Desert Riparian

·        Desert Mistletoe

Phoradendron californicum
Parasite

·        Ephedra


Ephedra trifurca 

Desert

·       Fairyduster

Calliandra eriophylla

Desert
·       Graythorn


Zizphus obtusifolia

Desert

SHRUBS       COMMON NAME

SCIENTIFIC NAME
          HABITAT  

·  
Hopbush


Dodonaea viscosa

Desert
· 
     
 Jojoba



Simmondsia chinensi

Desert
· 
      
Koeberlinia


Koeberlinia spinosa

Desert

·       
Krameria, White Ratany
Krameria grayi

Desert

· 
     
Limberbush


Jatropha cardiophylla
Desert

· 

Lippia/Beebush

Aloysia wrightii

Desert

· 

Mariola

        Parthenium confertu (incanum) Desert

· 

Ocotillo


Foqueria splendans

Desert

· 

Red Bird of Paradise

Caesalpina Mexicana

Desert, chihuahua

· 

Saltbush


Atriplex canescens

Desert



· 

Seepwillow


Baccahris glutinosa

Riparian

· 

Sotol



Dasylirion wheeleri

Desert

· 

Stephanomeria

Stephanomeria exigua

Desert

· 

Sweetbush


Bebbia juncia


Desert
· 

Tecoma stans


Tecoma stans


Riparian
· 

Texas Ranger


Leucophyllum spp
  Desert, Chihuahuan
· 

Trixis



Trixis californica

Desert

· 

Tree Tobacco


Nicotania glauca

Desert

· 

Triangle-leaf Bursage

Ambrosia deltoidia

Desert

· 

Whitethorn Acacia

Acacia constricta

Desert

· 

Wolfberry


Lycium spp (need flowers to key out)

· 

Yellow Bird of Paradise
Caesalpinia gilliesii

Desert


Yucca

· 

Banana Yucca


Yucca baccata


Desert

· 

Soaptree Yucca

Yucca elata


Desert

· 

Schotts’s Yucca

Yucca Schotii


Desert

LOW SHRUBS AND BUSHES 

· 

Cassia



Senna covesii

     Australia, cultivar

· 

Datura



Datura metelodies

Riparian

· 

Desert Marigold

Baileya multiradiata

Desert

· 

Desert Tobacco

Nicotina trigonophylla
Desert
· 

Desert Zinnia


Zinnia acerosa

Desert

· 

Dyssodia


Dyssodia acerosa

Desert

· 

Janusia



Janusia gracilis

Desert
LOW SHRUBS AND BUSHES, cont’d 



COMMON NAME

SCIENTIFIC NAME           HABITAT


Mallows



Sphaeralcea spp.

Desert
· 

Globe Mallow


Sphaeralcea ambigua

Desert
· 

Herissanthia


Herissanthia crispa

Desert

· 

Indian Mallow

Abutilon sp.


Desert

· 

Rose Mallow


Hibiscus sp.


Desert
· 

Penstemon


Penstemon spp.

Desert

· 

Snakeweed


Gutierrezia sarothrae

Desert

· 

Siphonoglossa


Siphonoglossa longiflora
Desert

Verbena

· 

Gooding’s (Desert)

Glandularia goodingi

Desert, washes

· 

Sand



Abronia villosa

Desert, washes

· 

Wright’s


Glandularia wrightii

Desert

· 

Yellow Paperflower

Psilostrophe cooperi

Desert
SOME SUMMER ANNUAL FLOWERS/WEEDS
· 

Bahia



Bahia absinthifolia

Desert

· 

Caltrop


Kalistroemia grandiflora
Desert

· 

Clammyweed


Polanisia dodecandra

Desert

· 

Crownbeard


Verbesina enceliodes

Desert

· 

Devil’s Claw


Proboscidea parviflora
Desert

· 

Euphorbs


Euphorbia spp.

Desert

· 

Five-fingered Gourd

Curcurbita digitata

Desert

· 

Horseweed


Conyza canadensis

Desert
· 

Senecia


Senecio spp.


Desert

· 

Sunflower


Helicanthus annus

Desert

CACTI (Family Cactacea)

· 

Barrel Cactus


Ferocactus fulgida

Desert
· 

Jumping Cholla

Cylindraopuntia (opuntia) fulgida 
· 

Cane/Staghorn Cholla

Cylindraopuntia acanthocarpa/versicolor
· 

Christmas Cholla

Cylindraopuntia leptocactus
Desert

·             Pencil Cholla


Cylindraopuntia arbuscula
Desert

· 

Teddy Bear Cholla

Cylindraopuntia bigellovii 
Desert

· 

Hedgehog, Strawberry 
Echinocerus engelmanii
Desert, upland
· 

Hedgehog, Pinkflower
Echinocerus fasciculatus 
Desert, upland

· 

Night-blooming cereus
Peniocereus spp.

Desert

· 

Organpipe


Cereus thurberii

Desert
· 

Pincushion


Mammillaria microcarpa
Desert

· 

Prickly Pear


Opuntia spp


Desert

· 

Saguaro


Carnegia gigantean

Desert
SOME INVASIVE DESERT SPECIES


COMMON NAME

SCIENTIFIC NAME           
ORIGIN

GRASSES


· 
Buffelgrass


Pennisetum ciliare
Africa, Asia, M. East

· 
Burmuda grass

Cynodon dactylon

Middle East

· 
Cheatgrass


Bromus tectorum

Eurasia

· 
Fountain grass


Pennisetum seteceum 

Africa, Asia

· 
Nutgrass


Cyperus rotundus
         Eurasia, Africa

· 
Red Brome


Bromus rubens

Eurasia

FORBS

· 
African (Sahara) mustard
Brassica tournefortii 

Africa

· 
Diffuse Knapweed

Centaurea diffusa

Eurasia

· 
London Rocket

Sisymbrium irio

Eurasia

· 
Malta starthistle

Centaurea meletensis
      Mediterranean

· 
Puncture Vine (Goat Head)
Tribulus terristris
   Invasive, Eurasia 

· 
Tumbleweed


Salsola iberica

Russia

· 
Velvetweed


Guara mollis


Asia
TREES/SHRUBS

· 
African sumac

Rhus lancea

         South Africa

· 
Athel Tamarisk

Tamarix aphylla
       Eurasia, Africa
· 
Saltcedar


Tamarix parviflora
       Eurasia, Africa
Biodiversity Lesson Plan 8
Introduction to iNaturalist: Webquest
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standards:

AZ College and Career Readiness Standards:
	Strand 1: Inquiry Process; Concept 2: Scientific Testing, PO5: Record observations, notes, sketches, questions, and ideas using tools such as journals, charts, graphs, and computers.

9-10.RST.2. Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction or complex process, phenomenon or concept; provide an accurate summary of the text.

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent.

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

How can student contribute valuable biodiversity data to citizen science projects?



	Content Objective:

Science
	Students will learn how to create a profile, find information on, and use the iNaturalist app/website to record research grade observations


	Language Objective:
	 Terms associated with iNaturalist website 



	Vocabulary
	Materials

	Taxa, observation, boundary, checklist

	Computers

Project WebQuest handout

iNaturalist training powerpoint

	
	http://www.inaturalist.org/pages/teacher's+guide


	Seasonality 

Fall/Spring


	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: What is iNaturalist and how do you use it? What does a research grade observation consist of?



Biodiversity Lesson Plan 8
Anticipatory Set:

Ask students to reflect on what makes a research grade observation. 
Activity/Investigation:
Introduce students to the iNaturalist website and app using the power point. 
Have students access the iNaturalist  website using computers and the internet and filling out the webquest. During this process they will sign up for their account and become familiar with what a research grade observation entails.
Review the features of iNaturalist using the power point and having students take Cornell-style notes on tips on how to use it.
Have student with smart phones load the app and try to access their account.
Closure:
Exit ticket: have students write a question that they have about iNaturalist on a slip of paper (or have them text you?)

Name _______________________ iNaturalist Username _______________ 
iNaturalist Webquest
Go to www.iNaturalist.org. “Sign Up” for your iNaturalist account. Be sure to create your username as we discussed. Choose a password that you will remember!!! Be sure to change the time to “Arizona” time. Keep the check box checked as is. Go to “Projects” and search for our project which is called “__________________________”. Now “Join this Project” (top right hand corner). Click “Yes I want to join this project” (at bottom). What is the project icon a photograph of? ___________________ 
Your biological observations will be documented on the map. Zoom in and zoom out on the map. Are there boundaries? YES or NO
Exactly what does the first sentence under “About” the project say? ____________________________________________________________________

____________________________________________________________________
What color is the rectangular link you’ll click on when you add observations to this project? ________________________ .
Look at the “Stats box”. How many observations have been documented for this project so far?__________How many species have been found for this project so far?__________ 
What’s another piece of information you could find under “Stats”? ____________________
You’ll see that I created this project and am the “admin” (scroll to bottom). What’s my username? _____________________. My photo icon? _______________ 
Now go back to “Projects” and search for “Sky Islands” to find the “Sky Island Nature Watch” Project. Click on it. Look at the map. Zoom in to Tucson area. Click on any pin within the Tucson Basin boundaries. What type of information can you immediately see when you hover over a pin? ___________________________________________“Join this Project” or any others if you’d like. 
Look at Sky Island’s most “Recent Observation”. Is it research grade? YES or NO. 
According to Sky Island Nature Watch “Checklist”, how many taxa have been observed? ___
Look at the “Top contributor”.
Username? ___________________
Number of species observed by this person? __________
Number of observations by this person? ___________
Click on “atdahl”. Click on any one of the Research Grade observations.
Scientific name and/or common name? ____________________________              
     Date: _______________
Number of photos? ________
Go “Back to atdahl observations”. Click on his “Lists” and then click on his “Life List”. For which group did they find the greatest number of taxa? _______The fewest? _____
Look for “Search List” at top. Type in “Lesser Long-nosed Bat”. Click on the link. What is the lesser long-nosed bat doing? _______________________________________________

Click on the main “Lesser Long-Nosed Bat” link (in blue). Look at the “Classification” of the Lesser Long-nosed Bat on the left. Bats are in what Order? (Remember Linnaeus’s system of classification: Kingdom, Phylum, Class, Order, Family, Genus, Species) ________________


What popular website can an iNaturalist “description” link/blend with (scroll down a bit if needed)? ___________________________________ 

Click on your username to edit “Your Profile”. Now add your icon photograph. What did you add a photo of? __________________. Now fill out your profile. Keep it professional. Remember, we are part of a greater citizen science project and our data is used and commented on by real scientists globally on a regular basis. 
What does your first sentence state? ________________________________________________________________ 
“Follow” your group members (and anyone else on iNaturalist if interested). Simply look up the project “Members” and click on each group member that you want to follow. There will be the option for you to “Follow” them there. Also, connect your account to Facebook, Twitter, and Imagur (optional). 
Explore the iNatualist website for a few minutes. Name three additional interesting features to iNaturalist that you notice: 
1. 
2. 
3. 

(adapted from: CC) BY-SA 2012 Julie L. Byrne, licensed under the Creative Commons Attribution-ShareAlike license.)
Biodiversity Lesson Plan 9
Making iNaturalist Observations
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standards:

AZ College and Career Readiness Standards:
	Strand 4: Life Sciences, Concept 3: Interdependence of Organisms; 

PO1: Identify the relationships among organisms within populations, communities, ecosystems, and biomes.

PO2: Describe how organisms are influenced by a particular combination of biotic (living) and abiotic (non-living) factors in an environment.

9-10.RST.3. Follow precise and complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent.

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity? 

	Content Objective:

Math Reading Writing
Other:
	Students will be able to make quality observations (photos and descriptions) and be able to upload them to iNaturalist



	Language Objective:
	Descriptive words to help identify organisms and




	Vocabulary
	Materials

	Observation, iNaturalist


	· http://www.inaturalist.org/pages/teacher's+guide
· Powerpoint with examples of different quality observations.

· iNaturalist Observation Protocol

	
	

	Seasonality 
Any time it’s not too hot!



	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: 
How do you make iNaturalist Observations? 

What makes a high quality, research grade observation in iNaturalist?



Biodiversity Lesson Plan 9
Anticipatory Set:

Ask students to list things that make a quality photograph in iNaturalist? Brainstorm.

Activity/Investigation:

Have students read the handout: iNaturalist Observation Protocol (attached below)

Then review the following main points:

Project Purpose: Points To Emphasize For Success
Students should clearly understand the ultimate purpose of the project and be able to verbalize it. Strongly emphasized these following points to them when preparing them for their first iNaturalist observation:

1) You are collecting research-grade observations used by real scientists. Let’s let the scientific community be proud of us! We are doing something very important and the community is watching us.

2) Your observations are YOUR observations. If you are sharing a camera or phone with a group member, you can agree as to who uses which photo(s). You are NOT allowed to download photos from the internet, that is illegal. Not only will you get an F on the project (and other school discipline) but you could be prosecuted or fined for copyright infringement.

3) No photos/observations of humans, pets, domestic animals, or landscape plants are allowed or you could be removed from the project. The goal is to get NATIVE (not invasive or ornamental/cultivated species). You will need to get your observations from “natural” areas such as (local state or county park examples near school area given).

4) Each observation must have a specific location (using the GPS in a smartphone or manual Google pin drop). You must attempt to ID to the closest taxon level that you can. You must revisit your observations regularly (ie read and respond to comments, agree or disagree to IDs, check group members IDs, etc.).Even with a field guide book, students will often need additional online identification support to get down to the lower taxa levels.

5) You MUST incorporate your observations into our project to receive credit!!!
6) Regular online support and comments on your observations will be provided, so be sure to check and recheck your account regularly!
7) Each observation must have at least THREE photographs (ie, if your observation is a tree, take a close-up photo of a leaf, one of a branch, and one of the whole tree, etc.). Scale is also very important. Finally, with detailed photographs and at least a few sentences (ie. physical description, behavior, etc.), you are more likely to get your observation identified to species level or lower. There ARE ways to include multiple photos using a digital camera or using the smartphone application!!! Students tend to skimp out here and only take one photograph per observation.
8)    You must read the “iNaturalist Observation Protocol” (example protocol follows).
iNaturalist Observation Protocol (source: Pepperwood Preserve)
Equipment to record an observation on iNaturalist 
o iPhone
o GPS + digital camera 
Tools/equipment for making species observations 
o Notebook
o Hand lens
o Binoculars
o Species Field Guides
o Pepperwood Preserve maps o Compass
o Good pair of hiking boots! 

Collecting an iNaturalist observation with a digital camera and GPS
What exactly is an observation?
An observation is the what, where, and when of a (species) finding in nature. iNaturalist provides a place to add this information along with associated text, photos, and tags. iNaturalist encourages the recording of all nature findings, whether they feature identified species or simple narrative descriptions. 

General 
o You can always add new observations by clicking the little arrow on the upper right of the page and using the drop down menu. 
It's important that you click ‘Lookup’ and choose a matching taxon from the list. If you don't end up with an ID of your taxon, then your observation will not get associated with other observations of that species, and your life list will not be updated on your profile. 
If you really don't know what you saw, that's fine! If you do know, you should click ‘search external name providers’. This will ask iNat to search other external taxonomic databases for the name and try to import anything it finds. 
Collecting Observations in the Field 
Aside from your camera and GPS unit, carry a map, notebook and pencil with you while exploring. When you discover a species that you would like to record as an observation-
1) Take a photo of the species
2) Use your GPS to locate your location in decimal degrees                                                            
3) Record your photo ID, species identification and coordinates of your location in your field notebook 
Translating your observations online to your iNaturalist Profile 
Download all your photos onto your computer or online photo hosting site (Flicker and Picasa are compatible with iNaturalist). To sync your photo’s from an online host, please see help menu or provided instructions. 
1. Sign onto iNaturalist. 
2. Go to ‘Your Observations’. 
3. Select ‘Add Observations’.
4. In the ‘Add an Observation’ window- select ‘Browse’ on the right hand side. This will link you to your computer. Search for the picture you downloaded onto your computer that you would like to upload as an observation to your profile. 
5. Once the photo of your observation is uploaded type in under ‘What Did You See’ the name of the species observed. If you are not sure, select ‘Look Up’. If you still cannot find your observed species or do not know what it is you can select ‘ID Please’. 
6. Add your coordinates to the ‘Description’ box. 
7. Find the observation location on the map (typing in Pepperwood Preserve will bring to you the general vicinity). Use your coordinates to plot the exact location of the observation. 
8. Select the date of when you made the observation under ‘When Did I See It?’.
9.  Additional/optional observation information can be added under ‘Tags’ or the ‘Description’ box.  
Collecting an iNaturalist observation with the iPhone
Downloading the iNat App onto your iPhone
Step 1: Make sure you have signed up for an iNaturalist account 



        

Step 2: On your iPhone, go to the ‘App Store’ 





        

Step 3: Do a search for ‘iNaturalist’

Step 4: Select the iNaturalist App and ‘Install’ 
How to collect observation on iNaturalist How To Video Link 


       

How to Use the iNaturalist App- Scott Loarie and Ken-ichi Ueda (You Tube) http://www.youtube.com/watch?v=28MWPNmdiVY 
Instructions for collecting an observation with your iPhone 
1. Select and open the iNat app on your iPhone 
2. Log into your account 
3. To add an observation, select ‘Add’ 
4. Select ‘Add Photo’ and take a picture of your observation 
5. Select ‘Save’ 
6. After saving, you will then be brought back to the ‘New Observation’ page. Make sure your location is correct. You can add notes, edit the date, or set the species from this page. When you are finished select ‘Save’ and your observation will be saved. 
7. When you return from the field, sync your observations with iNaturalist (see instructions below). 
Syncing and editing your iPhone observations with your iNaturalist profile 
o To sync all the observations you made with your iPhone, we would suggest waiting until you have wifi access. This will go much faster than if you attempt to sync in the field. 
Syncing is simple- just select ‘sync’ on your iPhone. Your observations will load to your profile on iNaturalist.org. 
To edit your observations (add species ID, descriptions, etc.) log into iNaturalist.org on your computer and edit in the same fashion as manually editing observations (see ‘translating your observations online to your iNaturalist Profile’ instructions). 
Record any living organism or evidence of life

Name(s):____________________________________________________________    Date: _________ Time: __________

Location: _________________________________________________________   Lat. ____________
Lon. _____________

Species Name (Common/Scientific): _______________________________________________________ (If known)

Category


	· Mammal
	· Insect
	· Plant
	· Reptile
	· Bird


	· Tree
	· Amphibian
	· Fish
	· Unknown

· 


Use the space below for your observation. Include detailed sketches and at least three descriptions of the organism and its habitat.

	


Photo uploaded to iNaturalist _________
Data entered to iNaturalist___________

Biodiversity Lesson Plan 10
Schoolyard Bioblitz
Teacher: Elena Martin


Grade Level: 
9-12

Date: Summer 2016

	AZ Science Standards:

AZ College and Career Readiness Standards:
	Strand 4: Life Sciences, Concept 3: Interdependence of Organisms; 

PO1: Identify the relationships among organisms within populations, communities, ecosystems, and biomes.

PO2: Describe how organisms are influenced by a particular combination of biotic (living) and abiotic (non-living) factors in an environment.



	Enduring Understandings/ Essential Questions:
	Biodiversity (the variety of life on Earth): All Ecosystems contain a variety of life that is interdependent.

How is biodiversity affected by human behavior?

How does decreased/increased biodiversity affect life on Earth?

How are humans dependent on biodiversity?

	Content Objective:

Math Reading Writing
Other:
	Students will demonstrate their ability to make research grade observations in iNaturalist, record data in field journals, and make a plant collection


	Language Objective:
	Biodiversity, 



	Vocabulary
	Materials

	Observation, iNaturalist, descriptive terms for identifying species and using iNaturalist

	· Field Observation Data Sheets and/or
· Field Journals

· Schoolyard map divided into areas for study

	
	

	Seasonality 
Fall/Spring


	Monsoon 

July-Sept.
	Autumn 

Oct.-Nov.   


	Winter 

Dec- Feb.
	Spring 

Mar.-Apr.
	Dry Summer 

May-June



	Guiding Questions: 
Where are the biodiversity hotspots on campus? Where is species richness low? 
What variable may determine these differences?

What are ways to enhance biodiversity on campus?




Biodiversity Lesson Plan 10
Anticipatory Set:
Review list of things that make a quality, research-grade observation in iNaturalist? Brainstorm.

Activity/Investigation:

Have biodiversity teams survey different defined areas on campus for biodiversity

Students record their observations using their field journal and/or the data table attached, 

Teams collect as many quality iNaturalist observations of native species in their area of study, taking notes and sketching, and make a list of all the species they find in their area.
Activity 2: 

Have students summarize and present their observation develop questions about Biodiversity

Closure Question:

Have students reflect on their observations and write 10 questions about the biodiversity that they observed.
Have students reflect on the patterns of biodiversity they found on campus and think/discuss ways in which biodiversity could be enhanced on campus.






BioBlitz Observation Worksheet








