
Mechanism for an ali around crust equatorial shear

Abs tract

Some geology and geoph~ investigators have
proposed, at l1e end of l1e 19111 cenÜJry (818. 1 and 2)
<l8ckJ8ing eyiden~ for it, l1at lhe Earl1's crust had
experienced, <tJring l1e Mesozoic, an ai aroood
equatorial shear, that displaced l1e norl1em hemisphere
westward relmively to l1e southern. During lhe 20"
cenÜJry, Prof. S. Carey (818. 3) and others (818. 4 and 5)
realTlrmed l1e same proposIion. However, no Intem.
mechanism ~bal-scale in range, h- 80 far been
advanced, t> thls author's kno'hiedge, t> ju8tify It. This
paper is an alternJX. founded on lhe very en'eds of lhe
Earth's rotation, respecting fundamentais, to prove that an
equatorial shear stress, hence created, may account for
lhe phenomenon, l1erefore providing an an~r.

Due 10 lhe huge m8seS that can ~ be motjlized,
very high forces enter the picture and shear stress
conc&1tJations in lhe thin Crust: nabJrally ari8e. T~..
modui are computed, their relUtam pathS pIotted and
gbba~1e shear bca1X>ns justified.

Parameters selec&n and evaluaOOn

For en Eerth sheped - en o~ate elipsoidel body, eny
meoolen wllI heve roughly for equetion, the elipse

'~2+ [R..sen~2_1 (1)
. 6378 J 6357 J

(in k~metef8. where R. . the radU8 vedor and . the
latitude) and a parallel at IatibJde +. the circumference

Introduction

Mechanql effec1B of Earth's rotation, as evaluated by
the tensor field it generates at the near 8urface
abnosphere and at the oceans are k>ng kn<1Nn. Through
extrapolations de~ this tensor field may also be
evaluated at the base of the crust and at any Mantle levei.

r.+i.-R2.. COS2+ (2)

The Ifow Ea,u,'s rotation, w ~ 73.10-- rad/s, projects at its
surface (h=O) or at any depth (h>O), u,e fo/~ng pair of
ten~~: one. tangent to a meooían line. confined to u,e
respective radial plane, directed from u,e poles to u,e
equator (Mo... Mh,+) and u,e ott1er, tangent to a pa~leIline,
confined to u,e respective ortXtal plane, di'ected
retrogradely to u,e planef. rotation, I.e. westwards, (Po.+ ,
Ph..>.

The field comes, at e~h lewl, from I1e tensor
oomponent aJong a rneridian plane projected 00wn by the
centrfu~ repuBon and I1e ikewise oomponent 81ong 8
parallel plane linked 10 I1e Coriolis backward dr~.

FIgU'e 1 : Mo.. and M~. Ioa
ín the Merldlan plane

FIg," 2 : p... ..s P.,. kId
in Mo parale! pia,..
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Effects of the earth's rotation

in accordMce with U1e original Coriolis deduction.
They yield. then, at e~h point U1e resultant tensor To..
whose construction is shown (vector-like, since Mo.. and
Po.+ can only act on a common area, U1erefore in a shear
fashion: see Q!.QQ!).

These tensors have for expression, respectively, Mo..=
:w2. R.. co~ . sen. = % ~ . ~ . sen2+
Mh.. = % ~ . (~-h). sen2+ (3)
as tangencial components of ~e respective centrifugal
reJXJ~!?n~ and
Po.. - 2Y(" . R.. cos+
Ph,.= ~. (R. - h). coe+ (4)
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(atthe S'«n ~phere)(atthe N'em hemisphere) (ai the equator)

Figlle3

The following Ta~e of Results summarizes, at 15° steps in
latitude, tensors moduH and azimuths, at the surface and at
3D, 700 and 3000 km in d~. The unit system is the CGS
for tensors: they are in gals (or dynes/gram), instead of
Cm/s2, to emphasize the fact that no free movemenm take
piace.

f.!QQf: if Mo.. and Po,. where nonnal to U1eir respective
infinitesímal are_. U1en

i 1 ~ To... 1'3 = Mo...12' .sen9 + Po,..23 .cos}. or

W,J!'..,/ 8 ~ T o,.=Mo..11ff3. sene + Po.. ~ . coá} =
T 'I\.~ = (Mo..+Po..). ~. It ia knaNn U1at at +=

Figure 4 2
=0. Mo.o=O and Po,o=To,o; in the above

expression this woukf lead to sen2e=2. which ia
impossible.

Table of Resuts
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F ernandes

zero (O) to 6.75 gal; 1hat pattem ous;,t to repeat itse/f,
undiBtorted, on l1e spheroidal surfaces belaN at 30,700
and 3000 km, lince Th.. is, with due approximation, a lineal
function of ~ (h). At 1he near surface atmosphere and
at the oceans being bo1h ftuid, free wthi1 limita to mow,
1hey do 50 accordingly to an imprint of To.. on a broad
scale. Deviations and diecrepancies arise, due to
temperature 81omaJies and physiographc irregularities
bo1h bve and ~ _a levei. This kn<Mn correlation E,
at 1his point, recalled to fundament ~ follows.

- ~ ~
Remarks: in this ta~, T "'+= Mh + + P",+ ,or
T _(M2 P2 )112. th . h,+- h.+ + "'+ ,18 e resulant tensor and

9h..=t81-1.(P",~..); belng 911.g)o = tan-12 = 63.4°, its
azim uU1.

Interpretation of Results- Final Remarks

On the Geoid's surface (coor<in8tBs 0.+) To,. CM be
repr~nted by the family of lines 8h~ beION (drawn
unavoida~y dis1orted due 10 the m~'s projection). At
ead1line the azinuths (9) vary from 63.4° (at + = goo) 10
90° (at + = 00) and the tensors mOÕJI, respectiveIy, from

FV.-5
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The m~ beIow B a reproduction of a set of mapr ~18
propoeed by several auu,ors The name "meg-_r" W8S
u8ed origi1aly by S.Carey (818 3 ) 10

delignate °a strike-clip fault whO8e horizoniB dilplacem81t
exceeds 8gnifK:anty the thickn- of the ausr (sic); the
largest woukj be the "T ethyan Sh_r SysI8mo, n_r
e~rially located and ai around the GIobe:

Figure 6
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equator does not interfere either construtiveiy-or not with
TlI,o at the southem surroundings; they should coexisto
However, if the intervening mases differ, as apparently
they do (see figure), the ensuing forces v.;1I siso differ, and
hence a shear stress, on a near 900 dip surface across the
thin Crust, trending equatorially, would prevail. This fits the
megashear geometry and juslify it.

We concur 'Mth the a_umption that continents are
welded to their own MMtIe: continental drifts are Mantle
drifts. Tensors T30,. , T700.. or T3000.. line pattems are
those 01 To... and they act drift-like, not push-like. It
becomes, than, striking the fact that the most extensive
shear be equatorial located, where Th,OS are maxima:
being tensors, T h,O immediately at the northem skje 01 the
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Fvure
S, estimated crust mean density ... 2.8 g/cm3;
Tõ.., average value for lhe resullant tenso r at eadl
hemisphere ... 3.5 cm/s2;
70°, approximate mean angle between 1-;;.. and tt1e equator

tine.
Th~ forces act along tt1e same westward direction at tt1e
e~ator, but being different in value (since ~ > ta), tt1e force
differential ~f = fN - fs, divided by the common equatorial
contact area(aEumed with goodip).S... 2x*Ro*ts "";11 yield
the acting differential shear,

The magnibJde of the a~íated stress, equatorially
aligned, can be evaluated from the following fundamental
relations:

)o Driving forces (fM ,f8) at each hemisphere,
projectd at the e(JJator,
fM~ 2x. w. tN. 5. To... cos70°
f8~ 2.._R2. ta. 5. To... cos70° (5)
where R is an average racius ~ 6367 km ~ 6367x 105 cm;
~ and ta. average crust thickn~ at each hemisphere;

.). 'ta~ (MIS) ~ 21t.(6367.10S)2.2.8.3.5xO342. (tN-ts)~ 2.13. «~)-1) .lO9dynes/cm
21t. 6378.10". t,

(6)

a favourable numelical credibility is achieved in support of
this paper's thesis. Fina/Iy, it should be remarked U1at U1e
equator line, as can be deduced by inspection of To..
geometrical pattern, represents a hiatus in the N-S, or
meridian transmission of T 0,0: this would indicate that the
N'em hemisphere does not push against U1e S'em, or vice-
versa, independently of any rock continuity U1ey may
possesso

Now, from 1he geophysical literature (818.5) the average
shear resistance of 1he rock-forming crust at depth may

be taken ~een 1he limits
0.14*109dynes/cm2 ~"tr~0.42 * 109 dynes/cm2
and by assigning any of these possible ratios

't.- 0.21.108 dynes/cmtNAs = 1.10

'ta- 0.32.109 dynes/cm2fNns=1.15

't ~ 0.43*109 dynes/cm2.tNAs = 1.20
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