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80 40, AMIMZRERARBFAEALEME BT WIS REETT KEEABE
R, BATTERR. A, X TEREPRELHEMERY HELS25 B IIEL
i, FERRANER R ERAEN, WRSFEARE, FXFRERBERIEER, HiRH
AEDERZ R B EE &2 H R 55 h 2 ER L X &,

1 HERZRE R EME R 5 7 RE

NENZREDH TAALERK AT T £, 25l Kb M & 5% N, i
L—RIRIE KRBT, A EHRE 1700 km?, HRFLE B FEEZH—H2. — & 7T 2
H 20—30 e R, BKBEERNE 400 m, RBEE=LLMALEHHZY. TETE L
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b, BEZREFAIEEFQEMESR BEXREFIREAGMER AERFOLERE
BB EAUREZREAERD . ATETFRS, 2RAISEEZREMEQHZRE.
BEMERREEFRELP A TFEREPI, ESHERET —FEHMEHIRE 8 4 # R
th, HMBIARE, GERIUREEZERBAZDEMPEEREL. HbhRERTERY
ARk ESREER RS 0%, IR Mg0/ FeO K (<4), HEHEY
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KIBER (REFER) AHEHZHR. B, REASNEREREY; H—MERGRER
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REBHBEKR. KK 1 SHREMERLK, K% 100m, F££)50m, FERGE60m, i
REFTARBAZEWMMRE, LEER—BKA 10—50cm, AEEFEEFHFERLER
B8:2—9: 1, WEMXRENERBSEZEABMERD, KABEREM A & A, KK
yieE=il,
ARRBZREMBEHLZRIFITER L, ERTBHLZERIFITFER?2.
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Table 1 Chemical composition of basalts and xenoliths from Hannuoba area

FF S| # ¥| Si0: | TiO; | Al,O; | Fe;05 | FeO | MnO | Mgo | Ca0 | N2,0 | K.0 P20s
1 53 49.84 | 1.63 15.27 | 5.08 | 5.29 | 0.13 | 6.68 | 8.45 2,93 | 1.01 0.37
2 12 50.50 | 1.86 | 15.36 | 4.73 | 5.94 | 0.12 | 5.49 | 7.22 | 3.61 1.80 0.43
3 1 47.90 | 2,14 | 15.41 | 5.72 | 4.89 | 0.16 6.60 | 9.98 | 3.27 | 1.83 0.51
4 13 43.74 | 2,40 13.00 | 5.42 | 7.65 | 0.16 | 8.06 | 8.01 3.56 | 1.65 0.99
5% 21 43.74 | 0.16 2.24 | 2,40 | 6.98 | 0.15 | 39.49 | 2.80 | 0.52 | 0.08
6* 4 42,97 | 0.17 2,05 | 3.76 | 8.82 | 0.17 | 36.89 | 2.53 | 0.48 | 0.02 0.01
7* 4 50.63 | 0.36 6.69 | 2.62 | 4.90 0.16 | 21.75 | 11.02 | 0.58 | 0.10
8* 2 45.40 | 0.64 | 11.58 | 3.36 | 8.89 | 0.21 | 15.20 [12.23 1.20 0.34
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Table 2 Chemical composition of megacrysts in Hannuoba basalts

F 5| Sio: TiO; Al:O3 | FexOy FeO MnO MgO CaO Na O K0 P,0s5 H;0

|
1* 50.49 0.71 8.73 2.44 6.05 0.13 15.76 14.66 1.51 0.05 ] 0
2 40,39 0.21 21.89 3.22 10.85 0.32 14.54 6.19 1.23 0.50 0.10 0.88
3 67.25 0 18.77 | 0.61 0.45 0 0 0.82 7.80 3.64 0 0.43
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R g ABENIEE, Ae HBBRAGSERKHERE, o HBIRBRE. XTE K BIRE
EHAGKIBAE, KIBLRERY, ERTRMEKERER, TArBER & BIRREE S
10—150 Nm~?, P @EHARETH, BIRGEEES] 250 Nm™?, FROBREREXK,
JBERGRBEM K. oo [HRYKR/AD, BERBTREEFRBHEHE 6.
o=k $> (2)
Heh bk ARERARRHLEEE, MEMEHRE, £=3x10°Nm™2,
BN E R P IIZHEE U TR RE®.

U;=0.344(é‘:—3)m(-‘-;—°)m(R - 412‘;; )sn (3)

Rb o 17 HIhEROBEME, (o IR 2JSEHEEMBEHERE R HER
A (1),
PRk EERPRHTIZER U, A,
U,=2 gAp(r—150,/(4 gAr))?/9 7 (4)
AN r bRk kiRER, HERRK (3),
BT REXYyE SNITERTAN, ARG EAEEREEEYWMESE, 2K ETEE
ik, ##AEHMIE, K2ME, Kushiro (1980) A HEHE AN,
Us=(p,—0:) g+ A%*/127 (5)
Us &K EFHEE, Ax* HEBREE, o, fl o 5 HEEMEKNHEIE,
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3.1 RESKE

B LR &, SEiTaEnMERBITETN, BHEENAE X EMREEETIHRE.

W B (B fk 8 Bottinga % (1970) $#RHMAR, FlAKMY WE/RERETIHRT.

=L X:M;/TXV; (6)
Kb 0 HEE (10°kgm™), X; HTELIDBERDH, Vi HEZE L fhERER
(107%m® mol™!), M; HELYHERRE (EithasTFR). RERABRREBR B %
(1984) O R B HE., WEE T=1300C, EXTFF1MmE2HMLZRY, WA RXMZ
REBBUREHOEMESTOHBETBELREEEX 3L, TR, BREZRELUEX
RENEEKR, #HBEERAEMERTY GREKAN WEEATZR 2B Gk HE
B, B, XBAEMERBRENTHR, MERE TR, FRHARIES, REMBEM
EamHESR T U, MR LFHs)HEEFBHRE.

WEERE LS THREMHE D SRERZIL, HSIHIAMA Pa-S (Fi5 - #pek 2 5
ARk, EHRBHAP GE-EXR -8B ERL, ZENXRA1Pa-S=10P, &%
METHELDE R, HREARXAT.

In?=10'S/T—1.5S—8.70 (7)
Kp 7 AR (PaS), T AHRHZERE (K), SARHEME, B
S=EX:i(S!{Xsio0,) /(1 —Xsio,) (8)
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# 3 NWENZREBENHBE (10°kg-m ™) FIHE (Pa-S) U R EHNERNEE
Table 3 Densities and viscosities of basalts and densities of

xenoliths and megacrysts from Hannuoba area

XREBK =) & E &
1 2 3 4 5 6 7 8 9 10 |1
P 2,620 | 2.599 | 2.637 | 2.690 | 2.841 | 2.866 | 2.711 | 2,770 | 2.710 | 2.735 | 2.311
n 17.774 | 22.852 | 11.875 | 4.804

Fg 1—8 AR 1, o—HMER, 10—FAMA 11-BKE

K X HBR Si0, 2N & EBEEILY BRI 8, Xsio, ) Si0, HIEE/R3 8, SI A% E
BEEHHRRN E R &, B “AlO,” (ALOs FE /R # 2 %) =6.7, CaO, TiO.=4.5,
MgO, FeO=3.4, Na,O, K;:0=2.8, (Bl T'=1300C, H&E 1 k¥ RoERHARZRE
BERME (R3), HREEREN, BEZRABELLREZREBERE/N,
3.2 S4NEARZHRIER

BHERERTTEH R/ ERSHEBRIEE o0 A XK. MR, HdjE RS ER KD,
REGREBEHHLY, BTEEZREESREZRAEDEENS, EMEBEMER/N, B
CARARSEBEB/D, HEEAHMR., Hik, Boo=20Nm™, HEXE A0 HHE 28R HB\kK
He #FHBAMEREARZRBAREHENMIFEER B (1) FLULHR, X
R GE4) B, ZMHEENTBESR RERKAN) EREZREAED /MR
REBEZKEBEXPHER,
3.3 AfEEaMTREE

MTFEEATRABEHBERRZESR, HEREBRRTFREANTIER »*H{E T Ji. 4
TSR, RELHEEMERTVHEAFRSRBES »* EHHBLTER (R4,
REEERER R=0.10m, REZFTH R=0.40m, HHN (3) X (4) HRET
ULEEE, HRERFITFES.

4 NENZRERFATEBERESHHB/NAIFZHEE (m)

Table 4 Minimum settling or ascending radii (m) of xenoliths

and megacrysts in Hannuiba basaltic melts

2! #*® B P
ik
RECHBESCHEIUMNES|ReRERE BANELRE| AMEE Py i)
EEARBEERS 0.035 0.031 0.085 0.051 0.085 0.067 0.025
SEKERERE 0.032 0.029 0.086 0.045 0.069 0.057 0.027
EOABEXRE 0.037 0.033 0.103 0.057 0.104 0.078 0.024
SEABEZRE 0.051 0.043 0.367 0.096 0.380 0.172 0.020

GOERERSQGEREZRAEARNBE/NTIAE R *>0.1m, H%FRERR=
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£S5 EHEBER=0.10m)AER(=0.40 m)EFRF
ZREEBHEPHTIRNERE (m-s™)
Table 5 Settling velocities(m+s™?) of xenoliths(R=0.10 m) and

megacrysts(r =0.40 m)in basaltic melts

= & =] )
2 &
RBEAHMEE | SHNEES | ReRERY | ReNERE | HMER Py ¥
TaEkBEBIRE 0.842 0.971 0.084 0.452 1.090 1.551
FEENEXRSE 0.854 0.968 0.198 0.514 1.157 1.520
TEABEXRE 0.898 1.053 - 0.421 1.180 1.858
SEEBEZRSE 0.803 1.049 — 0.030 0.004 1.049

0.1m BREXELL T UL, BrlA, 3% 5 AR B F UL R BEE AT E. BRAMEE 0=2.2335 x10°
kgem™, INFHEEEBREHEE, FUSRTIME, HHERAER 7 KTFE/ANEE 3 &~
i, MEEZRE XbBEMERESLEREZREHENHT ILEESWE M THE
U ZR ARG T AEREZRERENN T IURE.
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BEMERHIURETAEESHEF L EEEADE/NUFERMUFEER X, Lk
HIRERGR ) ERY, MEZXREBRFNLEMERNB/DTIFE ~ HHNEZR & &
ok, BhbER (ERA) REEZXRARERH/D, X50EMEREZRA T
XRAENA-, BARNTREREKSE/DEFERE/D, WEEFTRAKEA L
Frahi. SHAEZXRAMAEBABMEZRAMLL, SREBREZRAEER B F M EH

(BRBEKAI) WB/NTIERER, FUUEERD, MEBRAME/DLEFERR/D, EF
HERA (4. R5), ERMTBATIHEREKR. FTILEEMD, Zh/b L 4 2K
M EREERKA, NOMER&STEAEME. Hit, FEEMEBEMERHERTE
RS BERMEZRE.

&R A AR A Rk e R TR A B BN T LR > K, TUUH EE
HATESRL. NMTEAAELREE, SFEMERER * EHEX, TUEE B/ (53R
B, ERERETRE, SESEEMNES, MBCURAEBAARD. SER G HA
Mk, BAVERE&M > HEK, TIEESR/D, AfiSEAMEGERSRZHL A #6
%,

MFARKE M A, FlamaxFRiskanns, BasRaknik/ N TiEe ~
BAR, TREERAD, ANHUPERSRASEMIZEESL0EE, sk b2 b
REKELETEAELEE. BRXFMARGER, TELERSEERR & RS RRR
b, WS 2HE EBHERER,

ERABTHERFEEND HURTASHbAMERTHE. H%KFEPRE 7 KTH
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I LR s BN EIE, 7 5o EEAKR, K EFHERSR, HEBHEES BKRK R
6). XBEEKE, BERAREAKR, GFH AL, EBSM, FHUKEHRRL E KA
BEAEEEEK, HEWE 16—25 cm,

FEBEHRREOAER BN 10—50 cm, FLASAZHBEHER REALTRHARB
BT ULER r* R, WMERE —EH TILEE, B, XEARELTT R, Y
BHEE—FRTFRETIHEOBEN D, DEEQK LA B, KRB H B2 b b7 & B
PR T UL B R % E A E R M. SR EFEERK, HWEHIEE, ARXHEFT
BHESERMH LT EME. WIER(5), Lk LABETE—ER, &REEARBEET R
EFrEpERBREHRE, KESHM 1, EFEERD 12 . FEXBRADE &K
AR%E, HBEX GRATEERL. ATEEZREBEHELRREZRaBED, Kb
SREBMEZRERGILTOEBREZREHE/D 2.5 6%, HEMZRE & & /h3.7—4.8
f&, B, SREREZREMEYAARKG EFEE, USEHTREHEBEMER,

SBBTH, SEFEEZRAMR/DITFER GR4). TIFE E (GR5, R6) M
BEMERE (R3HHDELEFHERZR EMTLEREZRERL, BHET 8 EFHT
WOk EFAORE, RHAGN LA REERKMERGRE. flin, SEREEREE
RABLGy, MERKER/D, HEFYLF@EEKAN, BRE LFHEERY, bR ak
EFroRES, &M RIBEZ KA TR A X HRRITE.

# 6 FREETEZEERLS P EFEE (ms™!)
Table 6 Ascending velocities(m+a~')of anorthoclase megacrysts

in basaltic melts

~—

% % (m)
S T~

EaEkRE2ZRE 1x%10°3 0.047 0.214 0.420 0.693 1.035 2,666 5.336

0.03 0.06 0.10 0.13 0.16 0.19 0.29 0.40

SEENBXRE 3x107¢ 0.031 0.148 0.294 0.489 0.734 1.906 3.830
TEKBEXRE 2x1073 0.080 0.349 0,677 1.112 1.655 4,240 8.463
SEAEEXRSE 1.3x1072 | 0.272 1,094 2,071 3.357 4.952 12.502 24,775
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BN TOLEE/D (HEFEER) sk LFAEERHZRAT. SEEREZR 2%
ML hiBE X R AR BN TR KR (IR . FULEE/D (EFEER). B
FHERER, TRAEBREZ RS QXS EE SR XRARIE,

(3) RAAHMBAEREZHLLLLEAEE S OKkE, FAHNEGEOHILE QST
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Ak, BAEAERILARAEERS, HEMENRDATIEER, TN EENF
Ko

(4) BRAERBEABLFEA/D, B/ LFERMRA, REAK, LF&EER
X, ®AEFFLEFAZLE, B, BRERAS—REX.

(5) ZREBEREMD, EFRERK, BWFRIME. SEREZRAHEER
EHTOEREZREBAMBRXRAHHD 2.5—4.8 %, SEEFEERK, A&
FREHREMER.

(6) MBXRABEEFQE LI e, TREREEARGEH, WEEERIR
EFBERE, BWFEEFAEERY, iRk EFEED.
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Dynamic Mechanism of the Distribution of Deep-Seated
Xenoliths and Megacrysts in Hannuoba Basalts of

Hebei Province
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Abstract

Alkali basalts in Hannuoba area of northern Hebei are the major host
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rocks of deep-seated xenoliths and magacrysts. In addition, there are some
alkali basalts containing no xenoliths and megacrysts and some tholeiites contain-
ing xenoliths and megacrysts. This paper deals with the dynamic mechanism
for the distribution of xenoliths and megacrysts on the basis of theoretical
calculation. Xenoliths or megacrysts with densities larger than those of magma-
tic melts are mainly present in basaltic melts with large minimum settling
radii(»*) and low settling velocities (U, of xenoliths or megacrysts and high
ascending velocities (Uj). Spinel peridotite xenoliths are more abundant than
transitional type peridotite xenoliths, green pyroxenite xemoliths are richer than
black pyroxenite Xenoliths, and clinopyroxene megacrysts are higher in content
than garnet megacrysts, all related to large »* and low U, values of the formers.
Anorthoclase megacrysts are obviously lower than host rocks in density and
have very small minimum ascending radii. The larger the grain size, the
higher the ascending velocity of anorthoclase. Therefore, the anorthoclase occur-
ring in basalts generally has comparatively large grain size.



