Usimg Metal Ion Concentrations to Fingerprint Soil Parent

Forrest Richmond, Leighton Murphy, Chip Appel, and Craig Stubler
Natural Resources Management and Environment Sciences Department

a Objective of this stud N Results and Discussion N N

« Examine the efficacy of using relative Ca, Mg, Cr, and NI concentrations as a 100000 Fig. 2. Histogram of total soil Cr, Ni, Di SCUSSIOoN
fingerprint in order to identify ultramafic parent material. WCa WMg WCr WNi Ca and Mg concentrations at each Table 1. Comparison of mapped parent materials (USDA data) and suspected parent
10000 = collection site, n=10. materials based on our findings for each planting block.
® I : I
> 1
Th e PrO b I el E1000 A typical soil has a Ni
S concentration of 19 mg/kg,
» Large scale soil mapping provides only a general overview of possible soil £ 100 L I ) I I and Cr concentration of 54
characteristics. 2 mg/kg.
« Vast implicati f the hazard lated with soils of ul fi 810
ast implications of the hazards associated with soils of ultramafic parent All soil blocks showed Ni
material. and Cr levels higher than
_ . . 1
« Aneed for a rapid and accurate method to determine the presence of ultramafic c14 £ 579 c93 coc those values (Alexander et
. al., 2007).
material. Block
" 1 F " " 100000
Significance of Ultramafic Parent Material
Fig. 3. Histogram of total vine tissue
Cr, Ni, Ca and Mg concentrations at ?}JOOOO
« Elevated concentrations of Fe, Mg, Cr, Co and NI. each collection site, n=1. < . . . . .
2 000 Edna Valley is composed of alluvium with mixed parent material.
* Lowlevels of N, P and K Block 523 had significant Ni < We suspect ultramafic materials in Blocks 514, 523, and 593 based
. Low Ca:Mg ratio uptake. £ o on our chemical data (Figs. 2-5).
« Sandy, homogenous, shallow soils; due to low Al contents (Oze et al., 2008) In Ca deficient serpentine soils, S
. . . plants tend to hyper 10
Hindered plant crop quality. accumulate Ni due to the deficit
« Metal toxicity in plant of necessary divalent 1 =
macronutrients, I.e. Ca 514 523 579 593 595 i opebloni
Methodology (Chaney 2008). Block Pt
— Pl
Soil and vine tissue samples were collected across several vineyard planting 7.00 s B
- - - . . T ] Tmr- Rincon Formation
bloclks w(; Epl nlzé |\:/a(|)|?§ California and digested via US EPA Method 3050B and £ 00 =5, d, (Mt a7 @] Calle) FAITas v s
eMkel)jeasiol vl ] ' at each collection site, n=10. — il
e D 5.00 . EKtsh-Toro-Formation
R 5 5 é A Common Ca/Mg rat|0 for Dz.JfS-el-‘rf:nrz::anFo‘rmation
2 4.00 serpentinitic soils is 0.0- o
E 0.7, with a ratio of higher o s
23.00 than 0.7 needed for
;«?2 00 agricultural productivity
| (McGahan et al., 2008;
1.00 Sallhaj et al., 2016)
0.00 Block 523 was below the
514 523 579 593 595 0.7 threshold.
Block
,,,,,,, Fig. 5. Histogram of vine tissue
Ca/Mg ratios, n=10.

&

r:
é Balance Figure 2. Geologic map of the Pismo Creek Watershed,
5 | . San Luis Obispo County, California
é HYdtOloglcs' Inc. Source: San Luis Obispo Department of Planning and Building,

b as adapted from Hall, 1973

: © .
WP rojects\207133 Pism o Cri207133 geologic map_8_13_07.mxd 2008 Balance Hydrologics, Inc.

Figs. 4 and 5 indicated
a correlation between
soll and vine tissue
Ca/Mg ratios.
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Fig. 6. Geologic map of soil sampling region. Map shows Edna Fault and Huasna Fault, which contribute
to presence of serpentinite in Edna Valley, CA.
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