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Biodiversity 
Biodiversity refers to the variety of organisms within an ecosystem or a defined geographic region.  
Most people think of biodiversity as the number of species, but there are other ways of thinking 
about biodiversity – the number of habitats, genetic diversity, etc.  Looking for patterns is a 
preoccupation of most ecologists, and one of the most obvious trends in biodiversity is a latitudinal 
gradient – for most (not all) taxonomic groups there are more species in the tropics than in the far 
northern and southern latitudes.  Besides the aesthetic and ethical reasons for preserving 
biodiversity, biodiversity is important because it supports the ability of an ecosystem to carry out 
ecosystem services that we value, such as purification of air and water, climate control, food 
production, pollination, and prevention of erosion (Turner et al. 2007). 
 
Earth’s biodiversity remains incompletely documented, and scientific estimates of the total number 
of species differ widely. Our lack of knowledge about the species around us is particularly troubling 
at a time when the human activities such as habitat destruction, introduction of non-native species, 
and overexploitation of natural resources are impacting virtually every organism on the planet, and 
possibly hurling us towards the next mass extinction (Barnosky et al., 2011).  Without proper 
inventories of life on Earth it is neither possible to properly document changes in our biological 
resources nor formulate effective management and conservation policies.  
 
This is particularly urgent for biodiversity hotspots, regions with high numbers of endemic species 
(species that only exist in that a defined location).  The California Floristic Province, which covers 
most of California, is considered one of the 25 most threatened biodiversity hotspots in the world 
(Myers et al.,2000). More specifically, the county of San Diego has more rare and endangered 
species than almost any other county in the continental US (Dobson et al., 1997).  Despite the fact 
that we are a hotspot, the species that exist here remain poorly documented.  This is particularly 
true of small things, like insects and other invertebrates.  Our work today will help begin to rectify 
that. 
 
The Scripps Coastal Reserve 
The Scripps Coastal Reserve (also known as The Knoll or The Cliffs) is part of the UC Natural 
Reserve System, a set of 37 pieces of land across the state that are set aside for research, 
education, and conservation.  The SCR has both a beach portion, which we will visit later in the 
quarter, and the upland portion we will use today.  It is a classic example of coastal sage scrub 
habitat invaded by exotic plants.  The area has had a checkered past – it was farmed in the early 
1900s, cattle were grazed here after that, and it was used as a military lookout and training ground 
during WW II.  The current vegetation and even topography is due in some part to this history of 
disturbance.  That said, there is still tremendous biodiversity on this small parcel of land – over 200 
species of plants, 88 bird species, and a dozen mammal species have been documented.  A bobcat 
has started to frequent the area.   
 
San Diego Biodiversity Project - Barcoding 
An inventory of the biota in the region surrounding UCSD is particularly urgent, and thus we are 
going to start a new project in collaboration with scientists from the UCSD Natural Reserve 



System (http://nrs.ucsd.edu/) and the students in Recombinant DNA Techniques (BIMM 101) class.  
The goal of the San Diego Biodiversity Project is to professionally document as many species as 
possible at the Scripps Coastal Reserve.   
 
The BIEB 121 students will be responsible for collecting, identifying, and vouchering specimens. We 
will then pass the organisms on to the BIMM 101 students.  They will use molecular techniques, 
specifically DNA barcoding, to confirm identifications with DNA sequence data.  
 
DNA barcoding is a technique that uses a specific region of an organism’s DNA as a genetic marker 
to identify its taxonomic identity and phylogenetic affinities.  It can be used to both verify the 
identity of known species and to identify potentially new species.  The method to generate barcodes 
is relatively straightforward.  Once DNA is isolated from an organism, one or more haploid genes 
are amplified by PCR, providing a species specific identifier.  The BIMM 101 students will compare 
the data they generate with an international database to come up with a putative identification or 
phylogenetic affiliation.  They will pass these data back to us and we can update our voucher 
collection.  In this iterative way we will be able to better document the biodiversity at the SCR.  
These data will eventually become part of the Barcode of Life Database, and international effort to 
create a public library of vouchered DNA sequences. 
 
Each BIEB 121 student will team up with a BIMM 101 student to create an entry for the San Diego 
Biodiversity Project database and website.  You will initiate an entry for one or more individual 
organism(s) by taking a high resolution photograph and recording detailed collection information.  
The BIMM 101 students will add the sequence data and the identification results.   
 
For more information on DNA barcoding, the Cold Spring Harbor Dolan DNA Learning Center hosts 
a great website:  http://www.dnabarcoding101.org 
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PROCEDURES 
We are going to accomplish several things at the SCR today.  First, this will be a chance to learn 
different ways to collect insects.  Bring your sweep net and aspirator for diurnal species.  We will 
have pitfall traps to collect ground dwelling species, baits for carnivorous species and traps for 
bees.  
 
The taxa we have chosen to study for the SDBP project this quarter are Hymenoptera and spiders.  
Our class will collect as many different ants, bees, wasps, and spiders as possible.  We will ID these 
species as best we can based on morphology, create database entries, and then pass them off to 
BIMM 101.  The last week of the quarter they will send us back the data they have gathered and we 
will complete our investigation.    
 
Equipment needed: 
Each student should have: 
Kill jar 
Aspirator 
Vials 
Forceps 
Each group should have: 
Sweep net, beating net 
Small bee bowls  
Large bee bowls 
plastic vials, caps, & EtOH for pitfall traps 
labels for traps (paper and pencil) 
The class should have: 
Soil sampler 
Bowls and canned meat for carnivore traps 
Gallon jug of soapy water 
Flagging on wire stakes  
 
BYOB water, hat, sunscreen.  There are no restrooms at the SCR.   
 
1. We will meet at the lab.  Wear field-appropriate clothing (closed shoes required, long pants 
recommended).  We will walk to the SCR together.   
 
2. You will get one point for every different species (identified to order) that you caught, up to 20 
points, so try and collect for diversity. 
 
3. Set up your bee bowls (large and small) in open, sunny spots.  Fill the bowls halfway with soapy 
water.  Mark them with wire stake flags. 
 
4. Set up meat traps for carnivorous insects 
 
5. Check pitfall traps 
 



5. Spend time exploring the area.  Use your net to sweep for insects.  Use you aspirator to get bees 
that are on flowers.  Knock flowers and vegetation over your net to dislodge spiders.   
 
6. Two hours after you have set up your traps, go back and collect any insects or spiders that were 
caught.  Everything from one trap should go into one vial that is filled with alcohol.  The vial should 
be labeled with the type and color of trap. 
 
7. Record as much collecting information as you can.  Which type of trap was it from?  What plant 
was it on?   
 
8. Take all equipment back to the lab.  We will discuss in more detail how to process your samples 
next lab.  For now, things that are in alcohol should stay there.  All spiders should be in alcohol.  
Insects not in alcohol can be stored in the freezer.  
 

  


