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Presenter
Presentation Notes
This is the second topic in the week-long series on environmental education and conservation in Baja California.
The series will also cover turtles, whales and cave paintings during the rest of the week.  Yesterday we discussed conservation programs on the peninsula.




Objectives

• Define “desert”

• Explore Baja’s desert

• Learn how plants and 
animals survive



http://www.flickr.com/photos/ladigue_99/ Namibia
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I’m going to show you three photos.  Which one or ones are desert?



Central Gulf Coast, BCS



Erg Awbari Oasis, Libya 

http://inlinethumb54.webshots.com/9141/2350366
490102347975S600x600Q85.jpg
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Why do you say these are deserts?  What clues? 
Do all deserts have sand dunes?
What is an oasis?  A fertile spot in the desert. Likely from greek, earlier from egyptian;  also “a refuge”
Previous slide: October after September hurricane in one of the driest areas of the peninsula.
We didn’t recognize the area when we returned because it had been so dry 6 months earlier.




What is a Desert?

• Dry
– Low rainfall (P<10”)
– High evaporation (E>P)
– Dessicating winds
– Poor soils

• Hot or cold (below 0° to over 140°)
• Below sea level to more than 8,000 ft
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What did you see in the previous photos that were similar/different?
Is a desert always devoid of life?  Do sand dunes define a desert? Is a desert always hot?
Even the Atacama Desert, thought to be the driest place in the world, is not devoid of life. Algae, lichens and even some cacti are able to grow near the coast where fog is the main source of moisture.
Gen < 10 inches rain per year and gen for short periods
The evaporation rate is generally greater than the amt of precipitation (i.e Tucson avg rainfall 12 inches, but 100 inches evaporation)



What is a Desert?

A place where water is 
severely limiting to life 
most of the time, where the 
plants and animals are 
adapted to chronic aridity 
and the arid conditions are 
necessary to maintain the 
community’s structure.



Deserts of the World

Source: http://encarta.msn.com/media_461530118/World_Desert_Regions.html

Presenter
Presentation Notes
At least 20 regions referred to as deserts covering approximately 20% or 1/5th of the world
Two major types: 
1. the “horse latitude” deserts, around 30-35 degrees N or S of the equator where barometric pressure high, winds calm and variable
	Horse latitudes, possibly from Spanish “el golfo de las yeguas”, place between Azores and Canaries where little wind, mares often died in passage.  Or possibly from “horsed”, carried along by a strong current, where current was stronger than wind.
2. rainshadow deserts



North American Deserts

Source: www.mbgnet.net/sets/desert/ofworld.htm
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Four deserts, all very different. 
Great Basin is highest & northernmost NA desert and very cold in winter
Chihauhaun southernmost, but also high elevation; also very cold winters
Mojave is milder in the winter than the Great Basin and generaly higher than the Sonoran. Death Valley has both the hottest temperatures (134F record) and lowest spot in US (-282 ft at Bad Water Basin), 
Sonoran is the driest desert, but most diverse due to bimodal rainfall pattern.



The Sonoran 
Desert

Source:

• Binational (5 states)

• ±120, 000 sq. mi.

• 0 to 4500 feet

• <32° to >130°

• 3-15” avg. rainfall
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The Sonoran desert is both a Horse Latitude desert (in the southern part) and a rainshadow desert in it’s upper range.
Calfornia, Arizona, Sonora, Baja California and Baja California Sur
Rainfall varies from 3-15” avg, with 0-20+” in dry and stormy seasons
134 degrees in Sonora state in August (record); ground temp over 180 degrees
Temperatures: winter months usually cool and dry, with some rains in the northern areas
Summer months hot and dry or hot and humid (southern Baja) with monsoonal rains and hurricanes in Baja Sur.
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Water is the limiting factor for life in the desert and can come in the form of rain, snow or fog.
Without rainfall, the desert can look like this.



Baja California Sur
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After 17 inches of rain in 24 hour period (and with some milder weather due to the prolonged effects of the storm), the desert can look like this in a month or less. 
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Water can also shape the desert, as can be seen in this series of photos.




Central Baja California
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Three floods in 5 years, with this being the highest flood.
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Loss of river bank and vegetation in addition to man-induced damage in cleanup.



Central Baja California
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	Here are a few more photos of the variety of desert scenes in the Sonoran desert.
This is the north-central region.



Baja California Sur
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This is the south-central region.



Central Gulf Coast Baja California Sur
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Along the gulf coast, the desert comes right down to the sea. This is the central peninsula.



Pacific Coast Fog Zones
“Air plants” (Bromeliads)

Lichens (fungi & algae symbiosis)
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In Baja it is common to encounter Zonas de neblina along the Pacific Coast, where fog and dew are the primary sources of water, rather than rain.  In these areas of Baja, it is common to see air plants and lichens adorning plants, rocks and even power lines.



Central Vizcaino Desert, BCS
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Habiendo visto el paisaje variable del desierto, ¿Qué les parece de la biodiversidad de los animales y plantas en Baja?



Vizcaino Desert – Pacific Coast, BCS



Mammals
• Bobcat and mountain lion
• Coyotes and foxes
• Bats and rodents
• Pronghorn antelope 
• Bighorn sheep

© Don Getty

© Christopher L. Christie

© Dennis Kamberg

© 2010 Jaime Morales V,
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There are all kinds of animals.
Predators, scavengers
Bats: migratory, eating insects and nectar
Herbivores: rabbits, ground squirrels, kangaroo rats, pack rats, mice and voles.
Both bighorn sheep and pronghorn antelope are subspecies endemic to the peninsula, their range is highly restricted and their populations are threatened.




Reptiles and 
Amphibians

• Horny toads & lizards
• Snakes
• Frogs & toads (15 spp.)
• Salamanders (3 spp.)

Gerald & Buff Corsi © California Academy of Sciences 

Copyright © 2007 Joyce Gross 

Copyright © 2010 D. Trotter 

Copyright ©  Stuart Young
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Many of the species of reptiles are endemic, with many species being restricted to a particular Gulf island.
Reptiles generally hibernate in cold seasons, with peak activity from Spring to Fall. 
Where do amphibians live and where do they reproduce?  Because of this, they are restricted to permanent water sources or will hibernate underground (like spade-footed toads) until enough rain triggers them to wake up, mate and then either die or hibernate again.
Treefrogs (ranas) and toads (sapos):  



Crawly Things

• Scorpions & spiders
• Beetles & bugs
• Ants, bees & wasps
• Caterpillars

Copyright © 2007 Gary MacDonald 

Copyright © 2008 Lamphrophil 
http://bugguide.net/node/view/206296/bgimage

C i ht © 2007 G  M D ld 
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Many of the insects and spiders in the desert, like in other habitats, have defensive mechanisms to discourage predators.
Others have mechanisms that help with catching and killing prey.
Blister beetles have a toxic oil that actually causes blisters in people and predators
Velvet ants look soft and cuddly but pack a powerful sting.
Caterpillars advertise with bright colors that they taste bad.



Birds
• Hummingbirds
• Raptors: hawks & owls
• Scavengers
• Perching birds

© J. Duran

© Steve Byland 2008 

Stephen Dowlan © 2007 ©  Tomyris95@flicker.com
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Hundreds of species of birds.
Resident and migratory
Niche- the idea that species specialize in the choice of their range, their food source (insects, seeds & grains, fruits, nectars, pollen, etc) or other factor that enables them to survive and not have to compete too much.
Diurnal or noctural: diurnal owl doesn’t compete with nocturnal species
Many species of hummingbird migrate long distances, wintering in the Baja desert.  An endemic species can live there year round by migrating shorter distance uphill from the desert to the mountains in summer.



Plants
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There is a large variety of plants: habitats, life forms, adaptations, survival strategies, etc.



Trees

ShrubsAnnual and 
Perennial herbs
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What does annual and perennial mean?  What advantages do you think either might have?





Ouchy Things

• Many endemics
• Long-lived
• Slow growing
• Succulent
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What are these plants called?
Why have spines?




Yikes! That Sun is

Do this instead…

…or better yet…

Avoid this
© Jason P Thompson
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The sun is just one of the hazards to life in the desert.
Skies are clear much of the year and due to latitude, the angle of the sun is more overhead and more intense.  The air is very dry and evaporation is very fast from living tissues.
You can feel your skin sizzle after just a half an hour or less in the sun.  Days are longer and horizons often low so sunlight exposure is much longer than in temperate latitudes.
So, how do we avoid this?  [Click]  We could do this… [Click]   or…[click]
Humans put on sun screen and clothes to protect from the sun, or hide in the shade.  This is the birth of the siesta—to avoid the hottest part of the day in equatorial and tropical/subtropical regions.
What do plants, which can’t move, do?
What do animals do?



Adaptations

• Coloration
• Water retention
• Heat reduction
• Protective covering
• Hibernation

Dr. Lloyd Glenn Ingles © California Academy of Sciences

© 2005 Don Metzner

© J. Duran
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So, how do they survive and thrive?
Kangaroo rats never drink, deriving all the water they need from the foods (nuts, seeds, plant matter) that they consume and they concentrate their urine to reduce loss of water.
Reptiles have protective colors and patterns and scales that can act to reflect the sun and keep moisture from evaporating from their bodies.  Horny toads have scales that will channel and direct the moisture that collects on their bodies towards their mouths.
Animals hibernate or have nocturnal lifestyles where they avoid the hottest, driest part of the day/year.  Many mammals, from foxes on down, have burrows where they spend the day and bear their young.
Jackrabbits keep cool by circulating blood to their large ears where the heat is shed through the shallow blood vessels
These are just some of the amazing adaptations to be found.



Adaptations
• Small and deciduous leaves
• Green stems
• Thick trunks
• Reflective hairs
• Sticky glands, wax and sap
• OUCH!! SPINES!
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How do plants survive, given that they can’t move away or go underground during the day?  What do the above things do for the plant?
What is the limiting factor for desert life?
Avoid harsh weather by having an ephemeral or annual life cycle (avoid heat); a perennial life cycle where they store up reserves and become drought dormant, their underground parts providing nutrients
Trees and shrubs may be drought dormant, dropping leaves and even some branches when it’s too hot to function.
Many plants in the desert are gray and may look dead to the untrained eye. When I lead plant walks in the desert, my flier says:  Is that plant dead?  What IS that gray plant?  
Jatropha: This is an example of protective coloration, deciduous leaves and drought dormancy.
Other plants have ways to reflect sunlight, reduce evaporation from leaves and stems by covering themselves in protective ‘clothing’ and protecting from the ultimate enemy: herbivores that want to eat their parts.
These are just some of the adapations to be found to obtain and retain as much water as possible.



Interdependence

• Pollinator-plant
• Larval food source
• Recycling (knee deep in poop)© Fangers on Flickr.com

© Rovingmagpie on Flickr.com

© T. W. Davies © California Academy of Sciences
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Pollinator-plant: Both bats and moths prefer large, white, nocturnal flowers that open late in day and close by mid morning and provide lots of nectar.  In the process of having to reach down into the flower tube with their long tongues, they get dusted by pollen
Larval food source:  Female tarantula-hawk wasps, which are among the largest wasps at up to 2 inches long, usually search for a female tarantula in her nest, give it a paralyzing sting, and then drags it either to her own nest or a specially prepared nest where she then lays a single egg on the spider.  When the larva hatches, it begins to feed on the still-living spider, eventually devouring it from the inside out.  The larva then metamorphoses into an adult wasp and lives on plant nectars. 
Without ants and termites, there would be very little recycling of nutrients back into the already nutrient-poor desert soils.  These insects, along with burrowing rodents, are responsible for aerating the soil, carrying nutrients back into the soil and moving deeper soils to the surface.  
Sonoran Desert book (pg 319): termites eat plant material and herbivore dung, thereby removing litter from the surface of the land, permitting sunlight and moisture to reach new growth and providing space for new growth.  On its own, dry cow dung decomposes very slowly in the desert and desert grasslands.  One study estimated that without the action of termites, within 50 years, 20% of the land would be smothered by cow dung!
Without termites, which decompose cellulose in the form of dead leaves and branches (aided by a protozoa that breaks down cellulose), the desert would soon be smothered by dead plant material.  New plants would not be able to find a place to grow nor the nutrients to do so, animals dependent on plants would die out.  Without termites, the desert ecosystem would simply collapse.



Ocean Oasis

• Pyramid of Life
• Desert Life
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Pyramid of Life (2:03)
Desert Life (4:15)



This presentation is available at:
www.lasecomujeres.org

¡Gracias!
¡Los veo en Baja!
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Pyramid of Life (2:03)
Desert Life (4:15)
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