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Today

some simple gravity anomalies

Sue of superposition

Interpreting gravity anomalies



Observed Gravity = reference + anomaly

𝑔 = 𝑔𝑟𝑒𝑓 + ∆𝑔

𝑔𝑟𝑒𝑓

equator pole

latitude





well, we can see there’s a mountain ...

but is there a root?

𝑔 = 𝑔𝑟𝑒𝑓 + ∆𝑔



well, we can see there’s a mountain ...

but is there a root?

𝑔 = 𝑔𝑟𝑒𝑓 + ∆𝑔𝑡𝑜𝑝𝑜 + ∆𝑔𝑏𝑜𝑢𝑔𝑒𝑟



𝑔 = 𝑔𝑟𝑒𝑓 + ∆𝑔𝑡𝑜𝑝𝑜 + ∆𝑔𝑏𝑜𝑢𝑔𝑒𝑟

∆𝑔𝑏𝑜𝑢𝑔𝑒𝑟 = 𝑔 − 𝑔𝑟𝑒𝑓 − ∆𝑔𝑡𝑜𝑝𝑜

predict
from
measured
topography



𝑎

𝑥
0 ∆𝑔𝑧 =

−𝛾𝑀𝑎

𝑥2 + 𝑎2 3/2

−𝑀 = ∆𝜌 𝑉



𝑎

𝑥
0 ∆𝑔𝑧 =

−𝛾𝑀𝑎

𝑥2 + 𝑎2 3/2

−𝑀 = ∆𝜌 𝑉

Sphere



𝑎

𝑥
0 ∆𝑔𝑧 =

−𝛾𝑀𝑎

𝑥2 + 𝑎2 3/2

−𝑀 = ∆𝜌 𝑉



𝑎

𝑥0

−𝑀/𝐿 = ∆𝜌𝐴

indefinitely long cylinder

∆𝑔𝑧 =
−2𝛾∆𝜌𝐴 𝑎

𝑥2 + 𝑎2



𝑎

𝑥0 ∆𝑔𝑧 =
−2𝛾∆𝜌𝐴 𝑎

𝑥2 + 𝑎2

−𝑀 = 𝐴 × 𝐿

twice as big as sphere

and has bigger trough



𝑎

𝑥0 ∆𝑔𝑧 =
−2𝛾∆𝜌𝐴 𝑎

𝑥2 + 𝑎2

height scale as 𝑎−1

area under curve
= width times height
doesn’t depend on 𝑎

∆𝑔𝑧 = −2𝛾∆𝜌𝐴
𝑎−1

1 + 𝑥/𝑎 2

divide top and bottom by 𝑎2

width scales as 𝑎



𝑥0

indefinitely long layer



𝑥0

indefinitely long layer: constant anomaly, independent of height



𝑥0

indefinitely long layer: constant anomaly ∆𝑔𝑧 = 𝛾ℎ∆𝜌

∆𝜌ℎ



𝑥0

half-layer

∆𝜌 ℎ



𝑥0

ℎ

∆𝑔𝑧 = 𝛾ℎ∆𝜌 plus ...

½∆𝜌



𝑥0

½ ∆𝜌 ℎ

∆𝑔𝑧 = −𝛾ℎ∆𝜌 +

−½∆𝜌

something that’s anti-symmetric



𝑥0

½ ∆𝜌 ℎ−½∆𝜌
𝑎

∆𝑔𝑧 = 𝛾ℎ∆𝜌 ½ +½
2

𝜋
tan−1

𝑥

𝑎
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𝑥0

∆𝜌 ℎ1

∆𝑔𝑧 = 𝛾ℎ∆𝜌 ½
2

𝜋
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𝑏
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edge in isostatic balance

𝑎

𝑏



Top half layer

bottom half layer



Top half layer

bottom half layer



edge anomaly
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