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A Case Study of Unzen Volcanic Rocks
by Using Zheng’'s Method
for Paleointensity Determination

Naoko Ueno™, Zhong ZuenG™ ™

Abstract

A new method developed by Zheng for paleointensity determination was applied for
Unzen volcanic rocks. Under the dominant presence of grain interaction, TRM (cooled
from given temperature (T,) to room temperature) can be written generally in three
terms in the order of its apparent unblocking T : TRM (T,) =CR_TRM (T.) + PR_
TRM (Ty, T.) +Tail (T,), (T lower than T,) : and the unblocking spectra of CR_
TRM is identical to that of Full TRM (cooled from Currie temperature to room tem-
perature) when the temperature is lower than T.,. Here CR_TRM is short for the
completely reset TRM and PR_TRM for partially reset TRM (Zheng & Zhao 2006).
The premise of Zheng's method is that, if the unblocking spectra of CR_TRM can be
obtained before significant laboratory physicochemical alteration occurs, a reliable
paleointensity can be extracted from samples, even for those samples that contain PSD
and MD grains.

Key words : Paleointensity, Thellier method, Zheng method

1. Introduction

The traditional Thellier method requires the additivity law and independence of par-
tial TRM (pTRM), however these strict conditions are seldom satisfied in the natural
igneous rocks, which usually contain pseudo-single domain (PSD) and multi-domain
(MD) particles. A new method for paleointensity determination was developed by
comparing thermal demagnetization of the original Full TRM of natural remanent
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magnetization (NRM) with that of CR_TRM part of an artificial thermoremanent mag-
netization (TRM). By using this new method we successfully extracted the reliable

paleointensity data from Unzen volcanic rocks.

2. General methodology

In Zheng's method, the following terms are defined for various thermal remanent

magnetization.

Full TRM =TRM (T, To, Hi), T. : Curie point, Ty : room temperature.
TRM =TRM (T,, To, Ha) = TRM (T,) for short, T,<T.
pTRM =TRM (Ti+1, T Hp), Ti<Ti+1
pTRM tail=pTRM {(Tj, T; Hu), Tit , Ti<T;
the remaining of TRM {(Tj, T;, Hi,) after thermal demagnetization at T}
pTRM head =pTRM (T;, T, Hiw) = pTRM {(Tj, Ty, Hiw), Tit 5
the removed magnetization after thermal demagnetization at T;

In the case of the dominant magnetostatic interaction is appeared between grains,
the TRM (cooled from given temperature (T,) to room temperature (Ty)) can be writ-

ten in three terms in the order of its apparent unblocking temperature (Tu) -

TRM (T, To) =CR_TRM (T, To) + PR_TRM (T, Tw) + Tail (T,), Tm<T, (1)
and
STRM (T, Ti1) =S8CR_TRM (T, Ti1) = SFull_TRM (T, Ti), Ti<Thw (2)

SD-like, PSD-like and MD-like are also defined in the following.

SD-like grains are composed from the assemblage of those SD or PSD grains of (1)
spatially well isolated without magnetostatic interaction, (2) similar genuine T.o even
in existence of magnetostatic interaction, (3) similar apparent Tu, because of the very
strong magnetostatic interaction between the grains. In SD-like grains, CR_TRM is
dominant and almost equal to TRM.

MD-like grains are composed from the assemblage of either MD grains or SD or
PSD grains of variant apparent T., with magnetostatic interaction, that result domi-
nant PR_TRM and tail parts. CR_TRM part can’t be distinctly obtained unless being
heating beyond Curie point.

PSD-like grains are composed from the assemblage of SD or PSD grains with domi-
nant magnetostatic interaction, and there is slight difference in the apparent Ty A
distinct CR_TRM part can be obtained under the temperature lower than Curie point.

Equality of the unblocking temperature spectra of CR_TRM to that of Full TRM is
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the crucial point of Zhneg's new experimental method for paleointensity determination.
We compare the unblocking temperature spectra of the CR_TRM part of a TRMa
with that of natural remanent magnetization (NRM) for estimation of paleointensity.
While in the traditional Thellier-Coe method, the unblocking spectra of NRM is com-
pared with blocking spectra of progressive TRM.,. The premise of our new method is
that, if the unblocking spectra of CR_TRM of a TRM,., can be obtained before signifi-
cant laboratory physicochemical alteration occurs, a reliable paleointensity can be
extracted from samples, even for those samples that contain PSD and MD grains. It is
essencially important in Zheng’s method to find a safeguard maximum heating temper-
ature T, under which a TRM can be obtained without significant thermal alteration in
magnetic properties.
In Zheng method the 1% RUN (pick-up run) is a differentiated Thellier method :

For every temperature intervals (T +1, Ti), we measure the following two terms :

DTRMI (T1 + l,Ti, Hlab) and
SNRM (Tl + I,Ti) = NRM (T1> remaining_NRM (Tl + 1) remaining

Then, an apparent paleointsnsity H., can be estimated (Differentiated Thellier meth-
od)

Haw=8NRM (T 1, T:) /pTRM1 (T + 1, Ty Hiap) % Hiap (3)

The 2" RUN (correction run) is carried using the same specimen to acquire a
TRMu, for TRM test and to correct the interaction effect.

TRM,,, is acquired in cooling condition from thermal alteration safeguard maximum
temperature T, to room temperature in an artificial field Hi,, as close as possible to
ancient magnetic field intensity (H.,) at a given low cooling rate 1C/min. And the

artificial field is applied to the sample in the same direction of NRM.
In this way, the obtained TRM,,;, is the TRM of property nearest that of Full_TRM.
TRMlab:TRM (Tny TO, Hlab) +NRM (Tn) remaining (4)

In the second run, TRM,,; is used instead of NRM, the same process as 1% RUN, to
get pTRM2 (T;+1,Ty) and STRMy (T +1,Ty). If no thermal alteration occur during the
experiment, pTRM2 (T;.1,T;) will be almost equal to pTRM1 (T;.1,T;). The propor-
tional part of STRM 1, (Ti+1,T) and SNRM (T; -1, T;) will be used to estimate genuine
paleointensity (Corrected Hay).
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Fig.1 Back scatter electronic image of E202

Corrected Han = Han/ {5TRMlab (T, + 1,Ti) /DTRM2 (Tl + 1,T1,H13b)} (5)

3. Unzen E202 sample

E202 is the reddish dacite of dome lava erupted in 1993 at Unzen, (32° 45'N, 130° 20’
E).

(1) Magnetic grains distribution

The titanomagenetite with ilmenite lamellae of grain sizes 10~30 mm are dominant
in groudmass, a few small grains of size about 1 mm were also observed near the sur-
face of plagioclase crystals. Ilmenite lathes are well developed within the host titanom-
agenetite gains, that show a typical lamellae structure of deuteric oxidation (high-tem-
perature oxidation). Because of the exsolution of ilmenite lamellae, the host
titanomagenetite becomes enriched in Fe and is divided into much smaller pieces. The
smallest dimension of isolated Fe-rich pieces (rod-shape particles ? ) is generally slight
larger than 1 mm. We are interested in what kind of NRM are carried by those
grains : thermochemical remanent magnetization (TCRM) or pure TRM ? In Fig.1,

backscatter electronic image of E202 is shown.

(2) Unblocking temperature spectra of NRM

A small chip was conducted thermal demagnetization to obtain the unblocking tem-
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Unblocking Temprature Spectra of NRM
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Fig.2 Unblocking temperature spectra of NRM of E202

perature spectra of NRM. The preliminary information was obtained for us to under-
stand the thermal remanent characters and help us to arrange proper temperature
steps in successive paleointensity determination experiment. As showed in following
graph, the unblocking temperature spectra distribute in a very narrow temperature
interval 450~550C. And the maximum unblocking temperature is near 560C : after
560C thermal demagnetization 96% of NRM was removed. A pretreatment 5mT AF
demagnetization was carried to remove the secondary viscous remanent magnetiza-
tion. In Fig.2, unblocking temperature spectra of E202 is shown.

According to the unblocking temperature spectra, following steps were selected. (200
€, 300C) ; (300C, 400T) ; (400C, 450TC) ; (450, 430C) ; (480, 500C) ; (500C,
520C) ; (520C, 540C) : (540°, 560T).

(3) How to find a thermal alteration safeguard maximum temperature Ty,

It is of key importance in Zheng's method to find a safeguard maximum heating
temperature T, under which a TRM is obtained without significant thermal alteration
in magnetic properties. Heating in the laboratory often results higher temperature oxi-
dation, which almost always occurs and profoundly affects magnetic properties. How-
ever, if the temperature T, is not high enough to obtain a dominant CR_TRM part of
remanent magnetization, Zheng's method will fail in getting the estimate of paleointen-
sity.

Stepwise thermal analysis of susceptibility, IRM or ARM acquisition curves will help
us to detect the laboratory thermal alteration, although these magnetic parameters

other than thermal remanent magnetization (TRM) are not enough. The sensitivity of
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Sample: E202, 1993 dacite lava
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Fig.3 Thermal analysis curve of susceptibility of E202

monitor is in following ascendant order : Susceptibility - ARM - IRM - pTRM. Both of
the samples E202 and E206 show us good illustrations.

Susceptibility : The thermal analysis curves of susceptibility suggests even after being
heated as higher as 650 little alteration can be detected, a good reversible suscepti-
bility curves were observed. The Curie point is estimated to be near 520C. Because
about 4% of NRM has unblocking temperature more than 560C, the carriers of those
high unblocking temperature part must have much higher Curie point than 560C. Our
KLY-3S thermal sensor was well calibrated and the temperature error was less than
10T. It seems the susceptibility reflected only those of low coercivity grains. Fig.3

shows the thermal analysis curve of susceptibility of E202.

IRM acquisition curves : IRM acquisition curves also could not detect any thermal

alteration even after 550C heating. However, later pTRM measurements has detected
thermal alteration in the TRM properties after a maximum 560C heating. Fig. 4
shows the IRM acquisition curve of E202.

PSD-like grains dominant : The behavior of pTRM during thermal demagnetization
shows the difference between unblocking temperature (T, ) and blocking temperature
(Ty). One specimen was used to acquire a pTRM (Ti+1, Ty, Hip) (cooling from Ti+1 to
T; in an artificial field Hy,=500uT, then in zero field when T<T;). Afterwards, ther-
mal demagnetization was performed to obtain its unblocking temperature (Ty,) distri-
bution. The blocking temperature (T}) is equal to given temperature interval (T; . 1,T;).
Following two intervals were applied, (480C, 450C) and (550C, 530C). The signifi-
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Fig.5 PTRM loss during thermal demagnetization of E202

cant difference between Tu and T, (~40T) suggests dominant existence of pseudo-
single domain (PSD) -like grains. In Fig.5, pTRM during thermal demagnetization of
E202 is shown.

In the present case of sample E202, 560C was taken as T, Because the maximum

(cont. on page 124)



114

GNRM/6TCA/m - C)

NRM_remaining(CA/m)

Naoko Uexo and Zhong ZHENG

Unblocking Temperature Spectra of NRM & pTRM
Sample: E202-2
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E202-2
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Unblocking Temperature Spectra of NRM & pTRM
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E202-3
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Unblocking Temperature Spectra of NRM & pTRM
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E202-4
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Unblocking Temperature Spectra of NRM & pTRM
Sample: E202-5
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E202-5
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Unblocking Temperature Spectra of NRM & pTRM
Sample: E202-6
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E202-6
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unblocking temperature of E202 is near 560C, the TRM acquired cooling from 560C
to room temperature in artificial field Hyp, is CR_TRM dominant, and is quite close to

the Full TRM.

Results of paleointensity experiment : Six specimens were used. AF demagnetization

of 5mT was carried as a pretreatment to remove the secondary viscous remanent
magnetization. The results of both samples E202 and E 206 were summarized in histo-
gram (Fig. 23). Total 47 plateau data were obtained. The Thellier method induced
averaged apparent paleointensity with the greater variance : 40.2+12.0uT, while
Zheng’'s method induced a paleointensity data in a quite small variance 45+4uT for
47 plateau data, and 45+ 1 uT for 6 specimen data averaged.

During the experiment, only slight thermal alteration in pTRM was observed. By
comparing the pTRM1 acquired 1% RUN and pTRM2 in 2 RUN, one may easy to
find the pTRM2 became slight smaller, especially in temperature intervals 500C ~540
C. The averaged SUM (pTRM2)/SUM (pTRM1) is 0.958. However, Zheng's method
still gave good paleointensity estimates data even from those temperature intervals of
slight thermal alteration. It seems Zheng's method sensitively detect the thermal alter-
ation, and as well as complete a good alteration correction for slight alteration

In Fig. 6 to Fig.10, unblocking temperature spectra of 1* run (pick-up) and 2™ run

(correction) for 5 specimens of sample E202 are shown.

4. Unzen E206 sample

E206 is the black dacite bomb of the Unzen eruption in 1991 (32° 45'N, 130° 20'E).
(1) Magnetic grains distribution

The titanomagnetite grains were scattered in matrix or within plagioclase crystals
with variant sizes from less than 1 um to 20 mm in maximum. To our experience the
grains of size larger than 10 mm usually are more Ti-rich and have little contribution
to remanent magnetization but act as noises both as more MD-like behavior in Thelli-
er experiment and also of the property easily to be thermally altered during laboratory
heating. A pretreatment of medium alterative field demagnetization was considered in
trying to remove the effect of those large grains with low coercivity. Due to the well
spatially scattered distribution of grains, the “trap” effect of magnetostatic interaction
field was supposed to be “loosen”. A “loosen” interaction resulting the offset of appar-
ent paleointensity from genuine one is supposed to be relative small. Fig.11 is the

backscatter electronic image of E206.
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Fig.11 Back scatter electronic image of E206

(2) Unblocking temperature spectra of NRM

A small chip was conducted thermal demagnetization to obtain the unblocking tem-
perature spectra of NRM. As showed in following graph, the unblocking temperature
spectra distribute in a relative broad temperature interval 150~400C. And the maxi-
mum unblocking temperature is near 400C : after 400C thermal demagnetization 93
% of NRM was removed. As a pretreatment 5mT AF demagnetization was carried to
remove the secondary soft viscous remanent magnetization, which has a slight differ-
ence direction. In Fig.12, unblocking temperature spectra of NRM of E206 is shown.

According to the unblocking temperature spectra, following steps were selected. (150
., 210C) ; (2107C, 240T) ; (240C, 270TC) ; (270C, 300C) ; (300C, 350C) ; (350TC,
400C).

(3) How to find a thermal safeguard maximum temperature Ty

The same procedures were carried as E202.

Susceptibility : Following thermal analysis curves of susceptibility suggests even after
being heated as higher as 650C littler alteration can be detected : a good reversible
susceptibility curves were observed. Two phases exist with Curie point one is near
370C and another 500C, which are consistent with distinct two peaks (150~350C &
300~500T) in unblocking temperature spectra. Thermal analysis curve of susceptibili-
ty of E206 is illustrated in Fig.13.
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Unblocking Temprature Spectra of NRM
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Fig.13 Thermal analysis curve of susceptibility of E206

IRM acquisition curves : IRM acquisition curves did not detected any thermal altera-

tion until 400C heating. A slight change can be observed at 500C curve. It seems a
lower temperature less than 400° is the maximum safeguard temperature. In Fig.14,
IRM acquisition curve of E206 is shown.

PSD-like grains dominant : According to the same method in the case of E202 sam-
ple the following 2 intervals were applied (230, 200C ), (400C, 380C) for E206. The

difference between Ty, and T, (~90T) suggests dominant existence of pseudo-single
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Fig.15 PTRM loss during thermal demagnetization of E206

domain (PSD) -like grains. It also suggests that for a TRM (400C), the part of low
Tw less than 300C is CR_TRM dominant. Fig.15 is the illustration of pTRM loss dur-
ing thermal demagnetization of E206.

In the study of E206, for comparison two T, were tried, at first 400 C, then 350C.
TRM (400°C) 1as RUN results : Four specimens were conducted paleointensity experi-
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ment under a maximum temperature T, (400C). As a pretreatment, 5mT AF demag-
netization was carried at every step to remove the secondary viscous remanent mag-
netization. Specimen E206-2 presents a typical result. As we mentioned earlier, there
are two phases of titanomagnetite existing in sample : (1) phase A corresponds to
unblocking temperature spectra (SNRM/dT) between temperature interval 150~360
C ; and (2) phase B 300~5007C. It seems there was no thermal alteration occurred in
phase B grains during 2" RUN experiment because there are almost no any changes
in its blocking temperature spectra (pTRM/8T). However for the unblocking tempera-
ture spectra, 6TRM/6T curve went much steeply toward high temperature than that
of ONRM/dT suggesting a significant high-temperature oxidation had occurred and
some new grains of B phase were produced during 1 RUN experiment. Phase A seem
is composed by Ti-rich titanomagnetite with Curie point 370C and phase B to Ti-rich
titanomagnetite with Curie point 500C. Because of the thermal alteration, phase B was
rejected for further paleointensity correction. For phase A, small change between
pTRM1 (1% RUN) and pTRM2 (2" RUN) suggests occurrence of slight thermal altera-
tion. Except for week magnetization temperature interval 150~210C, consistent cor-
rected paleointensity data (39.3=0.6uT) were obtained from slight alteration affected
three temperature intervals between 210~300C. According to this analysis, only the
data from temperature between 210~300C were used to obtain estimate of paleoin-
tensity except specimen E206-1, from which we failed to got a consistent data.

Total 9 data were obtained. The Thellier method induced an averaged apparent
paleointensity with a greater variance : 40.2+6.4uT from 12 plateau data, while
Zheng’s method induced a paleointensity with a much smaller variance : 39.4+3.5uT

from 9 plateau data and 39.3+ 0.6 uT when 3 specimen data were averaged.

TRM (350°C) 1ab RUN results : Under a maximum temperature 350C four another
specimens were conducted for paleointensity experiment again as same as 400C run.

Specimen E206-7 presents a typical result (Ueno et.al, 2008). The thermal alteration
effect became much smaller : Not only both spectra of unblocking & blocking tempera-
ture obtained in 2" run are similar to that in 1% run, thus resulting similar apparent
paleointensity curves in all temperature intervals (150~300°), but also the rate of
total pTRM {(SUM (pTRM1) /SUMP (pTRM2))! became much nearer 1 than that in
400C run (0.884 vs.0.818). A well consistent corrected paleointensity data (42.1=3.4
uT) were obtained from whole temperature intervals between 150~350C. For the
other 3 specimens, similar to the present case of E206-7, we accepted the data from
the temperature intervals with similar apparent paleointensity curves between 1% &
2" runs.

Total 16 plateau data were obtained. The Thellier method induced an averaged

apparent paleointensity with a greater variance : 46.3+ 8.8 uT for plateau data, while
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Zheng's method induced a paleointensity with a much smaller variance : 42.1+3.4uT
from 16 plateau data and 42+ 1uT when 4 specimen data were averaged. It is slight
bigger than that of 400C run (42uT vs.39uT). Combining both data of 350C run and
400C run, we reached total 28 plateau data average 44=8 uT by Thellier method and
414 uT by Zheng's method. Though the difference is very slight, we prefer the more
precisely estimated paleointensity of 350C run because of less thermal alteration
effect.

The effect of PR_TRM seems have been small in this 350C run. Two reasons can
be considered : (1) Because of well spatially scattered distribution of grains the effect
of PR_TRM itself was small. (2) TRM_ {labl was obtained in the way to have the
property nearest that of Full TRM, TRM_ {lab} =TRM (350C, Hy.,) + NRM (350
C) remaining: Hia Was chosen very near the ancient field intensity (40 uT vs. 42+3uT).

5. Discussion and Conclusion

The geomagnetic field intensity of Unzen area is following : the reference field calcu-
lated from models IGRF85, 90, 95 to be 47uT, and the local measurement filed at
Mayuyama dam Unzen vocano is 48uT. The field obtained from E202 from this study
is 45.3+3.7uT, and that from E206 is 42+ 3uT. A slight difference is presented
between geomagnetic field intensity and intensity obtained from this study. The differ-
ence may be due to rock magnetic contribution on magnetic field. The field obtained
from sample is very sampling site (outcrop) magnetic field. It is composed of (1) refer-
ence geomagnetic field, (2) local field, (3) local rock magnetic field contributed by aver-
aged whole rock maintain and (4) very near rock field contributed by underlain rock.
Following evidences support our conclusion. The remanent magnetization of Uzen
underlain 1792 erupted dacite is about 8A/m (Ueno, 2000), on the very surface of dac-
ite, it will results about maximum 5uT negative additional magnetic field based on a
simple calculation. The handle sample E202, which was collected from the top of dacite
dome about 2m apart from ground rock, seem was affected little by underlain rock
magnetization, however, the sample E206 may have been affected greatly because of
the small bomb of size of 20cm in diameter, which was very closed to underlain
ground rock.

In conclusion, (1) Zheng's method seems sensitively detects the thermal alteration of
magnetic properties, and as well perform a good alteration correction when the mag-
netic properties are not changed significantly. (2) The contribution of underlain ground
rock magnetization to magnetic field may be significant when the sample is located

close enough to it.
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Unblocking Temperature Spectra of NRM & pTRM
Sample: E206-1

1.0E-2 100
—e—2*3NRM/ 8T, >5mT NRM I
------- pTRM/ 6T L F
8.0E-3 1 pTRM/ 8T, >5mT ; P80
—o— Paleofield (H_an) H H "
6.0E-3 - ; i 60
H_1ab=100uT } < : : Pl
4.0E-3 1 plateau : / ------- - 40
Han=17~55uT / et \ = [
2.0E-3 - \ - 20
0.0E+0 . . 1 0
0 60 120 180 240 300 360 420
Temperature(°C)
Arai Diagram
0.35 l .
210°C
0.30 -
0.25 4 '—T\O\—.T’;‘—X
0.20 -
015 1 Average
Hay=37 . 8UT 300°C Yz
0.10 4 r:0.9964
0.05 -
o 400°C
411 USSR, S —
0.0 0.2 0.4 0.6 0.8 1.0 1.2
SUM(pTRM)gained(A/m)

Fig.16-1 E206-1 1% RUN (Pick-up)

Paleofield(uT)



A Case Study of Unzen Volcanic Rocks by Using Zheng's Method for Paleointensity Determination 131

Unblocking Temperature Spectra of TRM & pTRM
Sample: E206-1
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Unblocking Temperature Spectra of NRM & pTRM

Sample: E206-2
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E206-2
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Unblocking Temperature Spectra of NRM & pTRM
Sample: E206-3
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E206-3

1.0E-2 100
|| ——2*6TRM/ 6T, >5mT TRM(400°C,50uT) -
------- PTRM/ 6T I
8.0E-3 A pTRM/ 6T, >5mT romena-- ¢t 8o
o Paleofield (H_an) : VoF
~ E e Corrected H_an H '
i 1 . )
g 6.0E-3 4 e H i F60 3
2 H_1ab=100uT Tigboon g 1 1 3
S | =N : : ; o
© L [
S @ b
é 4.0E-3 1 Pplateau ol - 40 =
P | Hg=51£3uT ] \\/ /’" L ®
2.0e-3 4 Corrected i 20
Har=3944uT I
0.0E+0 r T l T r 0
(0] 60 120 180 240 300 360 420
Temperature(°C)
Arai Diagram
0.5
0.4 -
210°C
0.4 -
n
£ 03 -
< ~amse— X
£ 03 A
=
£ 0.2 -
5 Average 300°C
2 02 {  H,=50.8uT Yz
a r:0.9996
0.1 -+
Corrected
0.1 A Hgn=38.3uT
° 400°C
0.0 — T T T T T T T T T T T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2

SUM(pTRM)gained(A/m)

Fig.18-2 E206-3 2" RUN (Correction)



136

GNRM/ 6 TCA/m - C

NRM_remaining(A/m)

Naoko Uexo and Zhong ZHENG

Unblocking Temperature Spectra of NRM & pTRM
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E206-4
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Unblocking Temperature Spectra of NRM & pTRM

Sample: E206-5
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E206-5
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Unblocking Temperature Spectra of NRM & pTRM

Sample: E206-6
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E2@6-6
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Unblocking Temperature Spectra of NRM & pTRM

Sample: E206-8
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Unblocking Temperature Spectra of TRM & pTRM
Sample: E206-8
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Fig.23 Histogram of the paleointensity by the Zheng's method
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