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Fig. 1 Schematic figure of G. Bertrand law and E. D.
Weinberg principle
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Fig. 2 Sketch map of G. Bertrand optimum concentration

law and E. D. Weinberg principle of element dif-

ferentiation in hydrological unit
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Fig. 3 Relationship between element mass concentration
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G. BERTRAND LAW AND E. D. WEINBERG
PRINCIPLE AND THEIR POPULARIZATION

Cao Yuqing!, Hu Kuanrong', Yu Li', Li Shulin®

(1. Environment and Resources College, Jilin University, Changchun

130026, China; 2. Team 229 of

Coal Hydrogeology in Shanxi, Taiyuan 030006, China)

Abstract: When studying the biologic adaptability by using biologic vital element-manganese in the

laboratory, G. Bertrand found that plant can't live if there is the lack of a certain vital element and that if

the element is sufficient enough, the plant may live very well, but it may be poisoned or even die if the
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element is so much. While E. D. Weinberg expanded the G. Bertrand law and further revealed that cer-
tain quantity of manganese may allow some bacteria to grow well but may not be suitable for them to
produce bacteriophage. Biologic vital double threshold element content and its physiological effect can be
expanded to different hydrogeochemistry zones in hydrogeologic unit. In elements lioxiviated (leached),
transferred strongly hydrogeochemistry zone, biologic physiological effect and element content show
negative correlativity. In elements enrichment, lioxiviated, concentration by evaporation hydrogeochem-
istry zone and environment polluted by some elements superfluous, biologic physiological negative effect
and element content show positive correlativity, between them which above is the element content fitting
zone. Take the Lishi-Liulin hydrogeologic unit of Shanxi Province as an instance: The lack of selenium,
iodine and fluorine in the hydrochemistry zone with element leaching and loss causes KBD, IDD, and
tooth decay, which is in a negative correlativity with element content, respectively. While in the element
lioxiviation and enrichment zone, fluorine is superfluous. As a result, endemic fluorosis occurs and its
sick rate shows positive correlativity with content.

Key words: optimum nutrition law; hydrogeochemistry zone; physiological negative effect; double

threshold element.
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than 31% of the increment of REE is caused by mass transfer and the other is responsible for the addi-
tion of REE into the rock from hydrothermal fluid that caused rock alteration. The acting hydrothermal
fluid was characterized by low w(LREE) /ww(HREE) ratio with strong positive anomaly. The reductive
state of the hydrothermal fluid resulted in the loss of Eu by returning Eu’*" into more mobile Eu’*". In
other trace elements, Hf, Th, U, V, Cr, Co, Nb, Mo, Ta, Zr and Rb showed immobility, Y, Sc and
Sr were carried off while Cu, Pb, Zn, Ag, Sn and Ba were introduced into altered wallrocks by hydro-
thermal fluid during hydrothermal alteration.

Key words: trace elements; geochemistry; hydrothermal alteration; metamorphic phyllite;

Shuangqgiaoshan Group; Yinshan deposit.



