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Recipe for vernal pools:  
ingredients 

• Topography: plateau, bluff, or valley with shallow 
depressions 

 

• Aquitard: layer in the soil or rock restricts water 
drainage 

 

• Mediterranean-type climate: cool, wet winters and 
warm-to-hot dry summers 



Vernal Pool Profile 

Hardpan, claypan or bedrock 

Saturated soil 

Standing water 

Land surface 



Vernal pool seasons 
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Vernal pool seasons 



California Wetlands 
Information System 



Great Valley vernal pools 

• Hardpan vernal pools: duripan of cemented 
silica, iron oxides, and calcium carbonate 

 

• Alluvial terraces of eastern valley 

 

• Most often within matrix of grassland 

 

• Phoenix Park, Fair Oaks 

 

 



Great Valley vernal pools 

• Claypan vernal pools: duripan of thick layer of 
clay 
 

• Lower and younger positions in the landscape 
 

• Often salty and alkaline 

 
• Often within a grassland matrix 

 

• Jepson Prairie Natural Reserve, Dixon 
 
 



Sierra Nevada foothills 
vernal pools 

• Volcanic plateaus and table mountains 

 

• Basalt or mud flow rocks 

 

• Thin soils with clay that shrinks and swells 

 

• Often within grassland matrix 

 

• North Table Mountain Ecological Reserve, 
Oroville 



Vernal pool floras 

• Special in so many ways – so much to love, 
conserve, and protect 

• Ecosystems in miniature 

• Ecotones in space and time 

• Variations in substrates and micro-
topography 

• Add in regional differences in topography, 
climate, and substrates, and you get: 

• Diversity, diversity, diversity! 

 



Ecosystems in miniature 

• Releve’s in a forest: hundreds of square meters 

• Releve’s in a vernal pool: 1 to 10 square meters 

 

 



Releve’ A 

Releve’ B 

Releve’ C 



Ecotones in space 



Ecotones in time 
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Vernal pool plant communities 

• UC Davis research team under Michael Barbour 

 

• Early 2000s classification of California’s vernal pool 
plant communities 

 

• All belong to one class: Downingia-Lasthenia 
• Barbour, et al. 2007 

 

 



But….most alliances and associations 
found in just one of California’s 17 
vernal pool regions! 

Lasthenia fremontii-Downingia (bicornuta) Alliance 
    Lasthenia fremontii-Downingia bicornuta Association 
Region Southern Sacramento Valley 

Lasthenia fremontii-Distichlis spicata Alliance 
     Downingia insignis-Psilocarphus brevissimus 
            Association 
Region Livermore 



And now………..the plants! 

• Most are annuals 
• And can be VERY small – belly plants! 
 

• Most are natives 
• And often several species in the same genus 

 
• Many are endemic 

• And quite a few are rare 
 

(and……..there’s no poison oak!!!) 
 

 



Plants of winter – the aquatic phase 

Spike-rush: Eleocharis macrostachya 

Orcutt’s quillwort: Isoetes orcuttii 

Water starwort: Callitriche marginata 



Plants of winter – the aquatic phase 

Legenere – Legenere limosa 
Rayless goldfields – Lasthenia glaberrima 
 



Plants of winter – the aquatic phase 

Floating leaves of vernal pool buttercup – Ranunculus bonariensis ssp. trisepalus 



Plants of spring: the peak phase 
 

Asteraceae is well represented! 

Tidy tips: Layia 

Goldfields: Lasthenia 



The Sunflower Family 

Each “daisy” is actually a composite of multiple, little flowers, called a “head”. 



It takes more than one head to 
make a (Sunflower) family! 

Radiate head Liguliflorous head 



Yellow carpets - Blennosperma 

Blennosperma nanum var. nanum 
Sonoma sunshine  
      – Blennosperma bakeri – FE/CE 

Gerald and Buff Corsi 



And more heads! 

Discoid head Radiant head 

Chaenactis glabriuscula – yellow pincushion 



Downingias are largely endemic 
to California vernal pools  

Two-horned downingia   Folded downingia 

Valley downingia   Dwarf downingia - RARE 



Meadowfoams (Limnanthes) 
Butte County meadowfoam – Limnanthes floccosa ssp. californica – FE/CE 

Point Reyes meadowfoam – Limnanthes douglasii ssp. sulphurea - CE 



Mesa mints (Pogogyne) 

Sacramento mesa mint –  
 Pogogyne zizyphoroides 

San Diego mesa mint –  
 Pogogyne abramsii 



Popcorn flowers - Plagiobothrys 

Slender or stalked popcornflower – Plagiobothrys stipitatus var. micranthus 



So many more wonderful plants! 

Vernal pool monkeyflower/ 
Tricolor monkeyflower – 
Diplacus tricolor 

Crown brodiaea – Brodiaea coronaria 



Vernal pool Indian paintbrush – 
     Castilleja campestris 
 a hemiparasite 

White head navarretia – 
    Navarretia leucocephala 



Within less that a square foot: 
 
Navarretia leucocephala 
 
Castilleja campestris 
 
Diplacus tricolor 
 
Lasthenia fremontii 
 
Downingia bicornuta 
 
Ranunculus bonariensis ssp. 
 trisepalus 
 
And, wooly marbles: 
Psilocarphus brevissimus  
 
Coyote thistle: 
Eryngium castrense 



Boggs Lake dodder – Cuscuta howelliana 
   - a holoparasite 

Hairy checkerbloom – Sidalcea hirsuta 



The teeny tiny, and often overlooked! 

Timwort – Cicendia quadrangularis 

Chaffweed – Lysimachia minima 

Water starwort – Callitriche marginata 



Even the ferns are represented! 

Water-clover -  
     Marsilea vestita 



As are the grasses 

California semaphore grass – 
Pleuropogon californicus 

Annual hairgrass –  
Deschampsia danthonioides 

Pacific foxtail – 
Alopecurus saccatus  



Non-natives can be problematical 

Floating leaves of Low manna grass –  
Glyceria declinata 

Stand of rye grass – Festuca perenne 



Habitat for specialized animals, too! 



Bee flies on Fremont’s tidy tips Entrance into brood tunnel of andrenid 
 solitary bee 

Fairy moth (Adela) on vernal pool 
    checkerbloom (Sidalcea calycosa) 



California tiger salamander 



Where to see vernal pools 

Mather Preserve: Illa M. Collin 
     Conservation Preserve 

Nimbus Overlook – Folsom State 
    Recreation Area 



Where to see vernal pools 

Phoenix Park, Fair Oaks 

Jepson Prairie  
https://naturalreserves.ucdavis.edu/jepson-prairie 



Where to see vernal pools 

Carrizo Plain National Monument 

Also: Howard Ranch, Cosumnes River Preserve, from Ranch Seco Park 
Also: North Table Mountain Ecological Reserve, Oroville 



Vernal pool conservation 

Conservancy fairy shrimp 

Eight species of listed animal species endemic to vernal pools 
 
Thirty-one species of listed plant species endemic to vernal pools 
 
More than 25% of California vernal pool habitat lost since 1970s 



But the good news ……. 

• 30% of current vernal pool habitat in the Great 
Valley is protected 

 

• 84% of vernal pool habitat on the Modoc Plateau is 
protected (mostly in Modoc National Forest) 

 

• 28% of vernal pool habitat in the southern Coast 
Ranges of California (mostly in Carrizo Plain) 



Vernal Pool Resources 

• Fremontia Vol 46 No 2 – California Wetlands 
• Also: Vol 32, No 2 2004; Vols 27 No 4 and 28 No 1 2000; 
• And Vol 4 No 3 1976 
 

• Jepson Prairie Preserve Handbook 3rd edition 
Carol Witham and Kate Mawdsley, editors, 2012 
 

• Terrestrial Vegetation of California, 3rd edition,  

 Barbour, Keeler-Wolf, Schoenherr, editors 2007 

 

• Manual of California Vegetation, 2nd edition 

 Sawyer, Keeler-Wolf, Evans, editors 2008 

 

• Vernalpools.org – with lots of additional resources 
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