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Introduction. The detailed investigations of fragaents of mare type basalts from the highland region of the 
Hoon [I-91 showed that they are rore ancient than basalts of lunar seas. The isotopic age of a single Luna 20 
basalt fragments has 3,91 b,y. ago 181, and basalts from Fra Hauro forration was formed 4,2 bey. ago [91. Thus 
a basalts aagmatisr on the Hoon undoubtedly bad more long and aore ancient history [3, 91 than it was suppo- 
sed. In this connection the irportant significance acquires knowledge on petrological and geochemical peculia- 
rities of these very old rocks and thea sources. Our investigations showed the important part aaong mare ba- 
salts belongs to transition type very low titanium - low titaniur (VLT-LT) basalts. Thus fror three basalt 
groups of mare type of Luna 2 0  t1-51 two groups are VLT-LT type and one is LT type. We have carried out the 
detailed geochemical investigation of these basalts by INAA and SRXFA methods [I-51. The rock groups were se- 
lected on the base of data on distribution of rain and rare elerents. The latters are important for group 
identification 131 for example Hf vs. La, REE-spectrur etc, Sirultaneously a similar rocks of VLT-LT type were 
identified by us among of Luna 16 fragments by SRXFA (Pb, Sr, Y, Zr) rethod t4, 51. 

Results, As things turned out on the SRXFA data all VLT-LT basalts have low concentrations of inconpatible 
elements (Fig. 1) that are identical t 3  those in VLT basalts of Luna 24 [lo], Soae of VLT-LT ~ o c k s  have con- 
tents that are very similar to contents of these elements in Apollo 17 VLT basalts (Fig. 1). However YLT-LT 
basalts can not be full analogous of typical VLT basalts (tuna 24) as Ti02 content have more vide range than 
in VLT rocks. In VLT-LT basalts the contents of Ti02 rais higher than 1.6 wt.Z (that is a provisisional boun- 
dary for VLT) up to 2.5-2.8 wt.Z TiOZ. The lower contents of incompatible elements in VLT-LT and VLT basalts 
well different thea fror LT (low titanium) basalts of Apollo 12, titanium (TI Luna 16 basalts and high tita- 
nium (HT) rocks of Apollo 17 (Fig, 2). All VLT and VLT-LT rocks have rore higher A1203 content 010-11 vt.Z). 
Therefore LT basalts of Apollo 15 that have Zr and Sr contents as in the VLT (Fig. 2) could not belong to 
VLT-LT type. 

REE data are even more interesting. The tuna 20 mare basalts were divided into three groups (I, 11, 111) by 
the REE patterns (Fig. 3). Group I is LT type and is given for comparison. REE patterns of group I1 (VLT-LT) 
have low level of R E  contents (CICI=lO-201, a srall Eu rinirum and little positive slope (little enriching in 
heavy PEE). This rock group is geocherically low differentiated. It is homogenous. It seeas like to VLT tuna 
2 4  on the content rare elerents but differs from Luna 24 by type of the REE patterns. Group I11 (VLT-IT) has 
clear positive slope of REE spectra, well Eu rinimur and more low level of REE concentrations (CICI-2-4 for La 
and 10 for Lu). These REE spectra are nearer to those of VLT of Apollo 17 t111 (1 and 2 spectra, Fig. 4)  and 
are not like to the Luna 24 spectra (Fig. 4). Among PEE spectra of Luna 20 there are not analogs to REE spec- 
tra of mare LT basalts of Apoflo 14 [71 (Fig. 4). 

Discussion and conclusions. 1. The samples of VLT-LT basalts were identified in Hare Fecunditatis and Apol- 
lonius highland region, and VLT basalts were found in Hare Crisium and in Hare Serenitatis. These basalts ap- 
parently are wide distributed in Eastern part of nearside of the Hoon. On the Earth telescopic data the abun- 
dances of basalts, that have Ti02 content less than 1.5 wt.Z is large in the lunai northern sea regions 112, 
131. Thus both of these rock types are irpotant conponents of the crust in various regions. 2. According to 
geocberical data (low contents of incompatible elerents, individual position of points on the Zr-Sr diagram 
etc.) the origin of VLT and VLT-LT is different from the genesis of other mare basalts. 3. These criteria in- 
dicate on that in partial melting conditions the source of VLT and VLT-LT ragaas should be rocks also poored 
incoapatibIe elerents. Horeover partial melting insignificantly changed of contents of these elements eagmas. 
It H a n s  that part of melted rocks was large. 4. Such characteristics of the sources of VLT and VLT-LT indi- 
cate that these sources were undergone by differentiation in more ancient tire and were restite formations at 
the time of VLT-LT and VLT partial melting. 5, Thus VLT and VLT-LT rocks are products of multistage processes 
of evolutions and belong to differentiating restite systers. Important peculiarity of thea apparently is long- 
time activity of such sources. On the geologic data some VLT basalts fro# Hare Serenitatis have age rore than 
4.0 bay., and other are yonger [Ill, one of the Luna 2 0  VLT-LT basalts have 3.91 bay. age and tuna 24 VLT ba- 
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salts have wide age range (froa 3.54 to 3.25 b.y.1 1141. 6. On the total coabination of these facts we suppo- 
sed the existance two type of VLT-LT rocks (group I1 and group I11 of Luna 20 basalts) and two type of VLT 
rocks (types Apollo 17 and Luna 24). These illustrated by REE spectra in Fig. 3 and 4. 

Fig. 1. VLT-LT and VLT basalts on the Zr vs Sr. Fig. 2. Position VLT-LT and VLT basaits vs T and HT ba- 
salts. Fig. 3. REE spectra for three groups of Luna 20 rare basalts. Fig, 4. REE spectra for VLT basalts of 
Apollo 17, VLT basalts of Luna 24 and LT basalts of Apollo 14. 

References: 1, L.S.Tarasov et al. (19861 LPS XVII, p. 871; 2. L.S.Tarasov et al. (19881, LPS XIX, p. 1179; 
3. L.S.Tarasov et al. (19891 Nucl. Instr. and Heth, ,4282, p. 669; 4. L.S.Tarasov et al. (19891, LPS XI, p. 
1105; 5. Senenova A.S. et al. (19891 LPS XX, p. 982; 6. Shervais J.Y. e t  a1 I19841, LPS XV, p. 766; 7. Dickin- 
son T. et al. (19851, J. Geoph. Res., v. 90, p. C365; 8. Fugsan H. H. et a1 (19851, IPS XVI, p. 255; 9. Taylor 
L.A. et a1 (19831, EPSL, v. 66, p. 37; 10. Tarasov L.S.et a1 (1987) Nucl. Instr. and Hethod v. A261, p. 263; 
11. Wentworth S. et a1 (19791, PLPSC loth, p. 207; 12. Pieters C. et a1 (13761, PLSC 7th, p. 2677; 13. Jonson 
T.V. et a1 (19n), PLSC 8th, p. 1013; 14. Fugsan H.H. et a1 (19841, LPS XV, p.278. 

YLT A17 
-p YLT-LT ~ 2 0  (L!J 

la 200 
Fig. i 5, PA 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


