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“Lake County is Right for Sauvignon Blanc”

• Warm growing area, with rare fog
• Clear air, elevation 1400 feet or higher:  intense sunshine
• “Lake County’s soils form an unusually varied tapestry”
• NO SINGLE STYLE of Sauvignon blanc, unlike New Zealand
• Some are “round and soft”, others “lean and sharp”
• Some “tilt toward the grassy side”, others “to the grapefruit side”
• Some “perky with pimiento”, others “lush with melon”

Mike Dunne, Sacramento Bee, 2013

http://www.sacbee.com/food-drink/wine/dunne-on-wine/article2579151.html#storylink=cpy



Clear Lake AVA (est. 1984)
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• Clear Lake: largest natural lake entirely in California, 
one of oldest in N. America (est. 480,000 yrs)

• The lake has a moderating effect on temperature, 
with less diurnal variation than surrounding areas

• Contains numerous small faults at the south end
• Northern and western shores:  Valley fill sediments, 

older and recent alluvium



LAKE COUNTY AVAs

https://lakecounty.com/experience/wine-tasting/

Clear Lake AVA
High Valley AVA
Big Valley District AVA
Kelsey Bench AVA
Red Hills AVA

Benmore Valley AVA
Guenoc Valley AVA



General Lake County Geology

Lake County
AVAs

Three major rock types:
Franciscan Formation (Late Mesozoic)

Cenozoic sedimentary rocks and alluvium
Cenozoic volcanic rocks



http://www.nps.gov/prsf/learn/nature/geologic-thrusts-from-the-past.htm
and Wikipedia

North Coast Geology: 
Subduction Zone Cross-Section

Cross section of the West Coast of North America about 100 million years ago, when the Franciscan Complex was forming. As the ocean
crust was thrust under the continent, basalts, chert, and limestone capped seamounts were scraped off and mixed with graywacke
sandstone and shale shed from the continent, and serpentinite formed at the upper mantle, to create the Franciscan Complex.

http://www.nps.gov/prsf/learn/nature/geologic-thrusts-from-the-past.htm




Young Volcanics of Lake County
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Franciscan Formation
(Also referred to as a Complex or Assemblage) 

• Main component of the Pacific Coast Ranges 

• Heterogeneous (at least 9 different blocks)

• Color:  red-green, sometimes dark blue

• Often has a folded, twisted appearance

• Contains altered mafic volcanic rocks, deep-
sea cherts, greywacke sandstones, 
limestones, serpentinites, shales, and high-
pressure metamorphic rocks

https://en.wikipedia.org/wiki/Franciscan_Assemblage

Greywacke:  known as “dirty sandstone” 
because it contains less quartz and more 
feldspar than most sandstone. Greenish-
gray color. 



Shale and Sandstone

Pillow Basalt

Roadside Geology of California (Alt, Hyndman)

Website NPS

Ribbon Chert

Conglomerate

https://blogs.agu.org/magmacumlaude/2015/01/19/pillow-basalts-point-bonita/
Pillow Basalt

Other Rocks of the Franciscan Complex
Greywacke Sandstone



Serpentinite: 
Blue Soil Blues

• High Magnesium in general: 
Mg3Si2O5(OH)4

• Very problematic when Magnesium base 
saturation in soil is greater than 60%
• May also have high levels of Manganese 

and Nickel
• Asbestos is a potential air quality problem
• Unstable, prone to slippage

Chrysotile Serpentine
Mg3(Si2O5)(OH4)

California State Rock



TALMAGE GRAVELLY LOAM
Fluventic Haploxerolls

• Very deep soils formed in young, mixed 
alluvium under annual grasses. 

• Very permeable soils of poor native fertility 
found on flat alluvial fans and river 
terraces in Big Valley AVA. 

• Nutrient Cycling:  Soil pH and base nutrient 
supply may be limiting in coastal locations. 

• Water Relations:  Soil textures are 
stratified and variable. 

• Winegrape varieties suited to this soil:
Inland:  Cabernet sauvignon, Zinfandel, 
Merlot, Syrah; Coastal:  Pinot noir, Pinot 
gris

NRCS



COLE LOAM
Pachic Argixerolls

• Slowly permeable soils of good native 
fertility, located on gently sloping alluvial 
fans and terraces. 

• Water Relations:  Roots limited by mature 
subsoil development and expanding clay. 

• Special Considerations: Susceptible to 
compaction, soil erosion on slopes, and 
soil rutting when moist. 

• Expanding subsoil clay may stress 
plants.

• Also common in Mendocino County

NRCS



SOILS ON SANDSTONE
HILLS SE of LOWER LAKE  

SKYHIGH SERIES
Fine, smectitic, thermic

Mollic Haploxeralfs

MILLSHOLM SERIES
Loamy, mixed, Thermic

Lithic Xerochrepts

Michael’s Vineyard, Asbill Valley
Six Sigma Ranch

12.7 acres Sauvignon Blanc



GUENOC VALLEY AVA
Langtry Estates and Vineyards



SOILS OF THE GUENOC AVA

MAXWELL SERIES
Fine, montmorillonitic,
thermic 
Typic Pelloxererts

KELSEY SERIES
Coarse-loamy, 
mixed, thermic 
Fluventic Haploxerolls

STILL  SERIES
Fine-loamy, mixed, 
thermic 
Cumulic Haploxerolls

MAXWELL:
Deep, poorly drained
Formed in Alluvium
Mainly from Serpentinic Rock

STILL:
Deep, well drained
Formed in Alluvium
From Sedimentary Rocks
Floodplains, alluvial fans

KELSEY:
Very deep, well drained
Formed in Alluvium
From Mixed Rocks
On floodplains



High Valley AVA



SOILS OF THE HIGH VALLEY AVA

BENRIDGE SERIES
Fine, mixed,
Active, thermic
Mollic Palexeralfs

WOLFCREEK SERIES
Fine-loamy, mixed, 
superactive, nonacid, 
thermic
Typic Xerofluvents

MANZANITA SERIES
Fine-loamy, mixed
Semiactive, thermic
Ultic Palexeralfs

BENRIDGE:
Deep, well drained
Formed in amorphous 
material 
From VOLCANICS:  weathered 
dacite, pyroclastic tuff, breccia
Found on slopes

MANZANITA:
Deep, well drained
Formed in Alluvium
From Mixed Rocks
Found on terraces

WOLFCREEK:
Very deep, well drained
Formed in Alluvium
From Mixed Rocks
On floodplains



Big Valley AVA

SOILS: Cole (dominant), Clear Lake, Still, Talmage
Includes loams, sticky clays, and some gravel, all fairly high in Magnesium



BIG VALLEY AVA



Three Characteristic Big Valley Soils 
Formed on Alluvial Sediments

NRCS/LCWG

Still: deep soils formed in 
mixed alluvium 
Clay loam

Manzanita: dark 
brown/reddish brown, deep 
soils formed in alluvial 
sediments
Loam and clay loam

Talmage: dark brown/black 
Soils of poor fertility found on 
gently sloping floodplains
Gravelly sandy loam



Another soil present as an INCLUSION in former 
basins at the junction between ALLUVIAL FANS is 
a VERTISOL, the CLEAR LAKE SOIL SERIES

• Some of the Sauvignon Blanc used for the 
Mondavi Reserve To Kalon Fumé Blanc is grown 
on this soil.

• A Vertisol has a high content of montmorillonite 
clay, which forms deep cracks during drier 
seasons or years. 

• It typically forms from highly weathered basic 
rock in climates that are seasonally humid, or 
subject to droughts and floods, or impeded 
drainage.



KELSEY BENCH

SOILS: Forbesville (dominant), Still, Manzanita



Kelsey Bench AVA



RED HILLS AVA

• Red Hills AVA created September, 2004.

• 31,250 acres, of which 3,000 currently planted.

• Located within the larger Clear Lake AVA.

• Mountainous area with elevations from 1,400 to 
3,000 feet above sea level.

• Climate Region III. Average annual rainfall 25-40”.

• Well-drained soils, strikingly red in color.  More 
than 90% of the soils in the Red Hills are of 
volcanic origin and high in gravel content.

• Grapes grown: Cabernet Sauvignon, Zinfandel, 
Syrah, Petite Sirah, Cabernet franc, Merlot, 
Malbec, Petite Verdot, Barbera and Sangiovese. 

Courtesy of Snows 
Lake Vineyard. LLC



SOILS OF THE RED HILLS AVA

1

2

3

2  Glenview-Bottlerock-Arrowhead

1 Konocti-Benridge

3  Collayomi-Aiken-Whispering

From: USDA-NRCS Lake County Soil Survey



Soils:  Konocti, Benridge
PM: Dacite, Pyroclastics, 

Breccia

Mt. Konocti Slopes Rolling Hills

Soils: Glenview, Bottlerock, 
Arrowhead Series

PM:  Obsidian, Pyroclastics

Southeastern 
Hills

Soils: Collayomi, Aiken, 
Whispering

PM:  Basalt, Andesite



Glenview
Soil Series

(Red Hills)

Courtesy: Beckstoffer Red Hills Vineyard Co.
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Fine, halloysitic, mesic
Ultic Palexeralfs



Soil Management



Managing High Magnesium Soils

• High Mg soils are derived from metamorphic 
rocks containing serpentine

• High Mg can lead to K deficiency, reduced vigor 
and yield in grapevines

• Calcium to Magnesium (Ca:Mg) ratio is 
considered important.  Problems start when soils 
have less Ca than Mg (ratio is less than 1:1).

• K deficiency can be manifested as leaf burn, 
defoliation, reduced tolerance of water stress, 
slow sugar accumulation. 

• Both Ca and K additions can help to solve 
problems due to high Mg

• Soil and plant tissue sampling and chemical 
analyses can help with management decisions

Erica Lundquist, LCWC Viticulturalist
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I: K/Mg >12 (significant Mg deficiency) 

II: K/Mg 11-12 (slight Mg deficiency)

III: K/Mg 2-11 (healthy)

IV: K/Mg 1.5-2 (slight K deficiency)

V: K/Mg <1.5 (significant K deficiency)

Plants grown on soils with low K/Mg ratio were found to 
have a ‘vein chlorosis’ (Gattorta et al., 1976)



Soil Erodibility in Lake County

Left:  all soils Right:  prime farmland
Based on USDA-NRCS SSURGO data, only relying on known soil properties. 

Note:   this does NOT take slope, rainfall, surface cover, or management practices into account. 
(O’Geen, UCANR Pub 8194)
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Sauvignon Blanc:  Mysteries of the Soil

A1 A2 B1 B2

Nitrogen and 
Organic Matter

High 
(5% OM)

Average 
(1.2% OM)

Low Average

Texture Lower gravel Higher gravel High clay High clay

pH Acidic Acidic Alkaline Alkaline

Water-holding 
capacity

Low Low High Very High

Very old, Acidic Soils
(Tertiary Period, ~65 mya)

Less old, Alkaline Soils
(Quaternary Period, ~1.8 mya)

Peyrot des Gachons et al., 2005:  Bordeaux region Sauvignon Blanc
Studied over 2 seasons:  warm/dry and warm/wet

Conclusions:  "For maximum aroma expression, irrigated Sauvignon Blanc should be watered to 
achieve and maintain a mild [water] deficit level, and nitrogen deficiency should be avoided . . . 
Whereas shallow and gravelly soils are better suited for high potential red grape production, 
deeper soils are those best adapted for Sauvignon Blanc." B. Guerra, WBM 2008



ENJOY YOUR WINE!!
https://lakecounty.com/blog/lake-county-sauvignon-blancs/
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SOIL NAME Drainage Color Texture % Coarse
Fragments % Clay Landscape Positions

Clear Lake poor dk gray brown 
to black Clay 0 35-60 Basins

Cole s. poor dk gray br Clay Loam 15 35-45 Alluvial plains, fans

Pinnobie good brown Loam 5-10 18-27 Terraces

Redvine good reddish br Sandy CL 0-10 35-50 Old alluvium dissected 
terrace

Russian good gray brown Loam 0 10-18 Floodplains

Talmage excessive brown V. Grav SL 35-60 5-18 Alluvial plains, fans

Yokayo good brown gray Sandy Loam 5-10 35-50 Old terraces

Boontling s. poor brown Loam 0-35 18-45 Terraces

Feliz good dk gray br Loam or CL 0-15 18-30 Floodplains

Pinole good brown V. Grav Loam 15-35 18-25 Terraces

IMPORTANT MENDOCINO COUNTY VITICULTURAL SOILS


