
. KRY~'TALINIKUM l7, 1984, p,. IS9-Iil 

O N THE PRO B LEl\1 OF CUBAN OPHIOLITES 

V1adimir KudiHasck1, Miloslava Kudehiskova1, Vitezslav Z amarsky1 

and Petr OreF 

(4 fit~-· 5 labli!J, c~tch '"nd RurSilltl Summari i.'J) 

Abslract: PetroJogica1, chemical and geo logical Mudies of the main belt of Cuban serpcntinit~s Je::Ld 
us to the conclusion rhat serpentinized u!tr;m1ntit.cs accomp::tnicd by ,·o!cani~ IUld dc~p .. sca sed.zment.s 
can be regarded as a n ophiolitic sui te. This cumulate sequence is interpreted as hav1ns been formed 
by a partial mehing of rocks from the upper m;mtle. T his is the flnt part of a completed stuc!y oo 
Cuban c phiol ites. 

J. L'ITRODt:CliON 

Recen t st ud ies of ophioli tes carried out in various parts of the world have 
sup plied a comprehensive information, but the problem alone remains open fo r 
further discussion. Moreover, pertinent problems become most acute and the 
questions which have to be a~swered inc;·casingly receive high preci~i on. So fa r 
as the o rigin o f ophiolites, their concrete hist ory and relatio•-:s to gcolog:cal env1ron· 
mcnt are concerned, it is necessary to study in detail t he inner structures of the 
different m embers of the ophiolitic suite together with their relation to the overlying 
and underlying rocks. These tasks arc imp ossible to resolve without performing 
a detailed petrog raphical and geochemical study of t he individual members of t he 
ophiolitic suite. The C uban serpentinized ultramnfites occttr roughly in. two geo!C'gl: 
cal environments. O n the one hand, serpent inites are contamed m structura: 
segments formed of mctamo rphitcs of J urassic and Cretaceous ages, e.g .. i n the_ 
domes o f Sicrr<J de Trinidad (Escambray) or in the basement complex of Sterra de 
Purial. The regional distribution of small serpentinite bodies in this environment 
ind icates repeating tectonic effects (nappes. folds and domes) producing such ra ther 
extensive structures iu the marginal parts o f Cuba. 

The second type of serpcntini tes is represented by the "tra nsgeosynclinai" 
belt occurring at t he northern margin of Cuba (fig. I). In this area the serpentin ite~ 
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are incorporated into t he nappe and fold structure developed iu Cretaceous to 
Eocene times. This type of scrpcntinitcs, which is spatially separated fro m the first 
une, has been the o bject of o ur st udy. In both cases, however, the scrpcn tinitcs 
have been found detached from t heir roots; in the second case they a re related to 
the p rofiles consisting of geosynclinal volcaltics and sed imentary rocks (diabases, 

Fig. J. 

70 
~~100km 

lim~slones, radiolarites). The second gruup fo r Ills th~ main masses of C uban scrp · 
cntinites, and it bas been interpreted by some auUw rs ( KJJudolcy, M eyerhoff, 
197 1) as showing the inner transitions between stratiform large bodies of serp· 
cntinitcs. These are co111iucd to the .. deep craton .. and Alpine-deformed scr· 
pentinites which had been mohiliLed ill younger phases of their tectonic history. 
On the cont rary, K nipper (1975) believes that all the Cuban scrpcutinites a rc 
members of the 1\.lpinc-typc ophiolitic suite. Variations have been noted no t only 
in the number of the occurrences but also in the size of t he second-group ultra­
mafite. The largest massifs occur intltc Oriente and C amagliey provinces, but the 
bodies decrease in size westward. The serpentioites a re nearly a lways acco mpanied 
by gabbroids which either rise as parallel dike systems or form bodies of variable 
shape am! size. 

2. Ph~OGRAPHY AND PEffiOGEN.ESJS 

2.1. ULTRA.•IAPITES 

Insofar as possible, ultramafic rocks have been sampled uniformly from all 
the main bodies of the island. The major part is formed of scrpcntinites with 
a variable degree o f serpentinization (25 - 99 %). Weakly serpentinized per idoti tes 
occtu· spor~dically . 

. Lizardite a nd chrysotile are the major minerals of serpentinite>. Antigorite 
was identified only i11 some scrpcntinitcs of the castcm p art of the isla nd. Brucite 
was found iu ult.rama fit es of lower serpentinization grade. Chlorite docs not 
exceed 5 % by volume. Bastitc is ltighly abundant to the detriment of ortho and 
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clinopyroxene. Scrpcntinitcs a rc often penetrated by swarms of chrysotile, serpofite 
and chlo6te dikes. Of relics, the primary minemls olivine, orthopyroxene, clino· 
pyroxene and (less) ampl\ibolc were discovered. Orthopyroxene is nearly rcprc· 
sen ted by enstatite or bronzite, while clinopyroxene occurs as diopsidc and dial!agc. 
Primary amphiboles (tremolitc) were found in samples from the Matanzas province; 
in this region garnet (pyropc) was also found. Chromhcrcynitc, chrompicotite, 
alumochromite and both primary and secondary magnetite are the most frequent 
accessory minerals. rn the eastern part of the Oriente province, as well as in the 
Camaguey province, chromite forms linearly arranged grains or spheroidal ag­
gregates to massive cumulates of lenticular shape, sometimes up to hundreds of 
metres long. Chromite bodies most often occur at the boundary of harzburgitic 
and lherzolitic ultramar•tes. 

The studied samples of ultramafites dtsplaying a low serpentinization tlegree 
were classified nccording to Streckciscn (1973) as dunitcs, harzburgites, lhcrm.lites, 
wchrlitcs and plagioclasic peridotites which form transitions into olivine gabbros. 
This classification of ultramafites h~s bec11 carried out on the basis of planimetric 
analyses am! cakulatcd normative minerals after Lensch (1968). 

l.2. GAIJ.BROID ROCKS 

In strongly folded area~ gabbroid rocks rise in tl1e form of irregular bodies 
mostly co nformable to the surrounding rocks. The largest bodies arc a few kilo­
metres long, with their relief rising towards the surrounding terrain. They have 
been prominently r~cognizcd in the Oriente, Camagiicy and La s Villas provinces. 
In other areas of the island there arc smaller bodies funning the ruptured blocks 
and veins. UJtramafJc bodies have been intruded by vein-like bodies of gabbroid 
rocks. Dmnal bodies arc compo~ed of gabbros of various mineralogic composition, 
while veinlikc parallel bodies arc formed mainly of fine-grained diabases accom­
panied by rare gabbroid porphyritcs and pcgmatites. The gabbroid rocks have 
often bectl atfectcd by strong prchnitization and zcolitization. 

Olivine, pyroxene, amphibole and lcucocratic (anorthosite) gabbros have 
been distinguished. The diabases arc fine-grained lo medium-grained. Moreover, 
clinc>pyroxenc is present and often ultercd to amphibole. Magnetite and titanite 
arc accessories.. 

The gabbroid porphyrite has a porphyritic texture wit11 hcmicrystallinc ground· 
mass. Phenocrysts are formed of labradorite and rate of diopsiue. The ground­
rna$s consists of diop.!:iidt=. de:~integrated pl agioclase, chinrite, sericile, carbonates 

and volcanic glass. Scapolitc, titanite and magnetite are present as accessory 
minerals. 
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2.3. uoucs 

This group includes metamorphic basic rocks and deep-sea sediments with 
radiolarites tectonically emplaced in ultramalites. 

Meta busies comprise various types of amphibolites showing a roughly simihr 
composition but differing in grain size, degree of alteration or texture. Nearly all 
of them are intensely prehnitizcd, ch.loritized and c-arbonatizcd. To this group 
also belongs sample 64AB representing the garnet amphibolite of a distinct minera­
logic compo>ition not subject to the above alterations. 

The deep-sea sediments arc formed of calcareous grits to sandy limestones 
of variable grain size. A large amount of radiolarites occur in all the samples. 
Sample 62A taken from the Pinar del Rio province is fine-grained s\licified arkose. 

Petrographic study of 160 thin sections of ultra mane and mafic Cuban rocks 
has revealed certain textural and deformational structural differences in the individu­
al rock types, as well as in the different mineralogical composition connected with 
these features. 

Greatest deformations. both macroscopic (banded textures) and microscopic 
(a parallel arrangement of minerals in rocks), have been found in dunitcs and 
harzhurgitcs. These arc most cv:dcnt features in harzburgites with the grains or 
grain agglomerates of lighter orthopyroxene displaying a markedly preferential 
a rrangement in the surrounding dark ""'"· Similarly, aggregates of very fine­
grained magnetite also exhibit a n1arkcdly parallel arrangement illustrated by 
darker "laminae" to bands. These fc ::turcs arc less distinct in 1herzolites. 

Surprising differences in the rocks under study have also been found in textures 
with grain size as the most distinct feature. Dunitcs and harzbnrgitcs alway> form 
coarse-grained types. The grain size of forming them minerals ranges from 4 to 
S mm. Olivine varies in size between 4 and 8 nun, whereas emtatitc varies between 
4 and G mm. In the dunitcs ami harzburgitcs olivine is often embedded in ortho­
pyroxene and its relics range from 0.6 to 0.8 mm in size. The grain size of lherzolite 
is clearly finer. Olivine and orthopyroxene are 1-2.5 mm across. Clinopyroxene 
ranges from 0.6 to 0.9 mm in size and unlike mostly allotriomorphic to rounded 
orthopyroxene and olivine it is very often up to idiomorphic. 

Olivine gabbros include clinopyroxene averaging 0.4-1.0 mm in size and 
olivine with grain size ranging from 0.2 to 0.8 mm. The olivine grnins are cith·cr 
rounded or lobate; dinopyrox,ene is hypidiomorphically bounded and iills inter­
spaces between the plagioclase and olivine or grows around the olivine gruins, 
and or it is enclosed together with olivine in plagioclase. Plagioclases of ta!Jular 
habit arc of bigger size attaming on H\en>ge 2-3 mm. The n1incral 
composition or these rocks shows a parallel arrangement under the microscope 
with the alteration of directional bands of plagioclases witb dark (mafic) 
minerals. 

The pyroxene-amphibole am! amphibolc·pyroxcne gabbros are character izcd 
by a more or less distinct bnnded texture and by grains of plagioclascs :l\·craging 
5 mm in size. Gradually with an increase of plagioclases the dark components of 
tl'c>c rock types arc becoming Jess numerous and gabbros are changing into 
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a nort hosites. Diabases show vphitic or >ubephitio lcxturc and are mostly fine to 

mediu m-grai ned. 
A s stated by Davies ( 1971), t he textureal, struct ural and metamorphic features 

of ultramalic and mafic rocks s tudied in Cuba are u seful in r ecognizing the effects 
of a p artial melting of subcrustul p art and successive differentiation. According 
t o the model o f ophiolitic suite w ning the Cuban dunites may be ranged to the 

so-called metamo rp hic peridotites, lhcrzolitcs to cu mulate ultramafite•, and olivine 
gabbros to cumulate basites, the origin of all of which is being derived from the 

upper mantle. By a nalogy, it is possible to classify the p yroxene-amphibole a nd 
amphibole pyroxene gabbros. as well as, diabases - as " upper" gabbros derived 
from the oceanic crust. 

3. CHEMICAL COMPOSITION 

Besides st ructural nn e! textural feat ures. knowledge of the distribution and 
chemical composition of rock-form ing peridotite m inerals (01, O px, Cpx) is of 
dedsive imp ortance in cll!s,ifying these rocks as rc,udial and cumulate types. 

P nrlial melting a nd sep:1r:uio n of the melts from a n uomcltcd residue occurs 
in primary rocks of the upper mantle during thormodynamic metamorphism. 
So-called "metamorphic peridotites" (<!unites and harzburgi tcs) con~ist of olivine 

and orthopyroxene forming a n unmcltcd res idue. Ultramafic a nd mafic cumulates 

(lhcrw lites, olivine gabbros, pyroxene gabbros, etc.) originate from sep~rated 
melts and fro m o livtne, as well as orthopyroxene residues. 

Olivine, ortho pyroxene and clinopyrox ene fr o m har~burgitcs and lbcrzolites 

]1ave been studied chemically (tab. 5). From the analyt ica l results obtained for 

these minerals it is ap parent that the olivincs from t he h arzburgites attain values o f 
F o = 9 2,70 -93, 90 moL~.{, wherea< in the lherzolitcs they are lower, e.g. Fo = 88, 
SS -89, 60 moL ~,;,.as is sh own b y a higher MgJFe ratio. Similarly. the ortho­

pyroxene in harzburgites a tt a ins values equal to En = 9 1, 0 - 92, 35 mol. ';t~ a nd in 
lhcrzolites to En = 88, 80-89, 75 n;ol. %, in addition to a h igher MgjFc ratio. 
A gradual c·,u ich mcnt in Mg at the expense or Fe was n oted in metamorphic perid o­

t ite d urmg the processes mentioned above, whereas Fe conten t increases in cu mu la­
t~s. This diO'ercncc is >ti ll mcHe evident in t he NiO content of rock-forming minerals 
of the metamorphic a mi c·umulate ultrabasilcs. The m inerals o f harzburgites 

show val lies of 01 ~ 0.30 - 0.35 wt. /~; Op~ = 0.25- 0.26 wt. %; Cpx = 0.04-0.txl 
wt. ~~. whn cas those of lhcrzoliies are within the range of 01 = 0. t 5 - 0.25 wt. %; 
Opx = 0.10 - 0.1 1 wt. ~.{; Cp-< = 0.0 I -0.02 wt. ~-~. F rom t hese results it follows 

tha t the minerals of metamorphic _peridotites arc ·e nriched in KiO , but those of 

cumulate ullrabasiles (c, p edally i.n pyroxenes) show a decrease i11 this component. 
These observation' o n NiO cl i<tribution arc in accord with M yscn' s (1976} experi­
m~nts. Varia tions in the Ni co ntents can to some e~tent be u1ed <IS a genetic criterion 

for ultramafic rocks. 
A difference in MgO/MgO + FcO rat io llas also been fo und between meta-
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Tab/e1. 

.---- -- ·-r- ··. - - ·- .. -- ··----· -
1 Las Vil las Matanzas Province 

Sample 
Rock 

. 74 83 71 34 
s crpcnt in itcs 

i 
I SiO, 
I TiO, 

I 
AI,O, 
Crlo .. 

I 
Fe,o, 
l'cO 

· MnO 
N iO 

i i\'fgO 
; CaO 
j Na, O 
j K, O 
I H,o• 
I H, O_ 
1 co, 
' p,o , 

3987 
0.0~ 

255 
0.28 
4.97 
1.94 
0.09 
0.32 

35.77 
0.33 
0.06 
0.05 

12.16 
1.77 
0.07 

38.66 
om 
0.96 
0.15 
6.73 
0.94 
0.06 
0.33 

36.55 
0.53 
0.20 
0.10 

13.47 
1.44 
0.04 

40.36 
0.02 
1.12 
0.52 
6.43 
1.06 
0.10 
0.32 

36.65 
0.40 
0.1:.! 
0.04 

11.52 
1.46 
0.01 

40.07 
O.oJ 
2.82 
026 
6.17 
1.05 
0.11 
0.19 

32.31 
2.45 
0.10 
0-09 

11.76 
2.70 
0.01 

L__ ___ -- ......:.-----· 
100.25 

MgOj:V!gO ;. FeO 0.85 

74 - X -' 22.:.6'; y = 79cl' 
S.l - X -- 22"12"; y = 79' 23 ' 
71 - X -: 23!:'2'; y = Sl~ll ' 

Table 3. 

100.18 
0.84 

100.18 
0.84 

l00.12 
.· 0.83 

3.! - " = 22' 52'; y - 81'21' 
56 - X ~ 23'7'; y - 82'8' 
38 - " ~ 22''54'; y = 82'42' 

Havana 
56 

39.28 
0.04 
1.40 
0.30 
5.85 
1.46 
O.QJ 
0.28 

34.51 
0.33 
O.o1 
0.01 

13.48 
2.2 1 
0.43 

99.69 
0.84 

Pinar de l R io 
38 47 
scq~ent in i t es 

39.86 
0.05 
3. 11 
0.25 
7.4: 
2.06 
0.14 
0.18 

32.08 
2.75 
O.ot 
0.01 

10.36 
1.23 
0.20 

99.71 
0 .1'! 

39.62 
0.01 
1.34 
0.20 
6.55 
0.71 
0.05 
0.35 

33.80 
0.35 
0.02 
0.01 

13.4:.! 
3. :! 1 
0.05 

99.69 
0.84 

47 - X = 22' 52'; y = 83'18' 
50A - x = 22.52'; y ... 83'16' 
99B - X ... 21 '32'; y = 77' 45' 

50 A T 
-~~- ~--z.~;;;:-1 

998 IOOA 1058 
Pl< 01+Px 01+ Px 

ga bbro 

40.17 I 51.40 47.72 47.95 
0.02 ' 0.45 0.24 0.25 
0.46 ! 15.80 18.89 17.82 
0.12 I 0.02 0.10 0.09 
6.86 2.70 0 .73 1.72 
0.42 5.46 3.26 2.95 
0.07 I 0.10 O.Q7 0.06 
0.52 ,. O.o3 0. 10 0.1 1 

36.65 7.88 12.89 12.92 

0.30 I 13.23 12.24 12.33 
0.0: O.lS 1.38 1.31 
0.01 U.50 0.04 0.01 

1 1.~1 I t.4s 1.11 u6 

1.97 I 0.10 0.31 0.45 
0.18 0.00 0.01 0.00 

0.28 O.o3 0.01 

-- ---'---- .. ---- -----
99.64 
0.85 

99.95 
0.50 

99.72 
0.17 

100A - X = 21 ' 39' ; y = 17'34' 
1058- X = 21°31 '; y - 77"34' 

99.54 
0.~4 

_ ___ .. _ _ !. _______ ... -- ··- - -.. _ --· - -.. - ·---.. --
1 Province \ L. VillOJ.S Havana Pinar del Ri<J ! Oriente Oriente 

6B 
I 

I Semple I 8? 54B . ~A 43 43A I 118B 4A SA 6A 121B 

I 
Roc~ · Am , 01 lcU<:o. Px , Am 0 1 

1 gabbro gabbro I diabase diabase diabase 

I 
SiO,.- ·- -::-----:~ --:_~--· 40.9~--:_·;~-~-:.1~ -5-l.~:-. -5::--~~5 42.29 48,47 

TiO, 0.20 0.25 0.12 0.22 0.35 I 0.98 0.32 0.65 0.99 1.00 0.96 
AI,O, 15 30 27.50 20.06 6.96 14.42 14.63 B.% 11.00 6.16 14.55 16.1 6 

I 
Cr,O, 0.04 0.003 0.16 O.o! 0.19 O.Q2 0.01 0.10 0.01 O.Q3 0.06 
Fc, o, . 1.05 o.so 0.59 5.71 1.24 ! 6.30 1.24 2.50 2.63 3.29 3.89 

. FoO J 3.89 4.31 3.09 4.63 4.99 J 7.52 6.83 7.17 8.52 7.55 6.43 

I 
MnO : O.ut 0.11 O.o7 0.15 0.09 1 0.14 0 .18 0. 19 0.22 0.24 0.14 
NiO : 0.02 0.003 0.01 0.1 8 0.04 I O.Ql 0,03 0.01 0.01 0.01 O.OZ 
Mg() . 12.25 352 10.51 26.58 B .40 I 9.72 7.03 8.66 19.05 7.14 7.17 

I 
CaO j 11.49 12.54 13.23 5.88 13.22 14.85 11.58 16.05 10.00 18.40 12.95 
Na, O · 2.06 0.77 0.50 O.Ql 0.63 1.23 4.31 0.91 0.15 0.90 !.78 
K ,O I 0.01 0.07 0()4 0.01 0.05 0. 15 0.27 0.40 0.07 0.30 0.01 

H , O ' 0.69 3.9.1 1.69 7.35 2.74 1.51 1.85 0.63 4.31 3.62 !.69 . 

I 
P,O, i 3.23 0.02 0.04 0.!» 0.04 0.12 0.20 0.01 0.01 0.01 0.12 

H, o _ o.o1 0.12 0.68 0.97 o.SJ i 0.28 o . .v. o.G2 0.11 o.s 1 0.20 

1

. 
co, o.or o.oo o.oo om om 

1
. o.o 1 o.o1 o.33 o.06 0.13 o.o1 

L l I - - - -·- · - - -- - --------- --- - - -·--· ·- - - - --- - --- ··-- - -- --- -----------· 
99.78 

MgOfMgO + FeO 0.72 
99.946 
0.41 

99.85 
0.74 

99.68 
0.73 

100.09 
0.69 

99.57 
0.4~ 

99.96 
0.47 

99.56 
0.48 

~ 79' 11' 43 - x "22"47'; y ~ 83 ' 32' 4A - x ~ 21"1' ; y = 76" 6B - SEE GA 

99.95 
0.64 

80 - i( = 2.:!"13'; 
5"48 - x = 23""S'; 
38A -- X - 22"54'; 

~ 82- IO' 43A- X ·~ SEE.43 SA -''~ 20"59'; y 0 • 75.48' 121B - X ~ 20''52'; y = 76"21 ' 
= SZ' 42' 118B - x - 20°35'; y '~ 75"44' 6A - x - 20"58' ; )' 15 '49' 

100.27 
0.40 

10006 
0.42 
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Table 4 . 

1
-~~Provi~: --·--1 Gu~~g~~~ Las V!llas Matam:as 

37B 
Plnar del R1u Oriente 1 Las Virlas 

Samp!c 

l Rock 
I 

I SiO, 
TiO, 
Al,o, 
Cr!O.J 

Fc:O~ 

F~O 

MnO 

NiO 
MgO 
CaO 
Na,O 
K 20 
P,O, 
H.z.o + 
H,O_ 

L:~----
MgOj MgO 7 FeD 

lO - X= 21 '26' : y = 71''50' 
64B - X = 22"47'; y = 80' 20 ' 
S3B - X ,.~ 22° 1:~ '; y ..; • 79''23' 

Table 5. 

64R 8 3B 5~A 

diabase d[aha~c 

47.71 50.76 52.24 50.82 46.00 
1.30 0.99 0.79 1.37 1.55 

14.30 15.14 14.75 16A1 13.50 
004 0.()[ 0.0 1 O.G3 0.02 
1.74 2.19 109 0. ~ 1 J .S4 
6.21 6.90 7 .20 S.69 8.4.3 
019 0 .12 0 .94 0.15 0 .17 
0.02 0.02 002 O.Dl 0.01 

[()]() 8.70 7 .96 9 .82 8.67 
10.60 9.8) 10.54 7.84 12.10 
1.95 1.14 1.59 1.54 2_Q~ 

0.()"! 025 0.1 7 O.ol 0 .08 
014 0.01 0.01 0 .01 O.l)(J 
4.56 301 2.56 1.46 2 .55 
045 0.51 0.41 0 .61 0.63 
0.01 0.01 0.01 0.01 0.50 

99.56 99.59 100.29 99.59 100.!3 
0 .57 050 0.49 0 .5 1 0.42 

37B ~ X.-"-' 22()56 '; y "":' 8l"52' 4JlJ - X = 22"47'; y = 83°32' 
5:2A - X " - 22 0'53'; y = 83"10' 123D -X ..... 20°53'; 'y = 76°13' 
53 A - x -· 22 '44'; Y = srs· 75- X= 22"15'; y ...,..,. 79':. }7' 

Ha<Lburg;~~ 81 S% :c-rp-. --1 --- -i~------ llarzbt_tr_g_i:e-17-45 /;s~~:-
01 Op~ . Cpx I 

1 
01 O px Cpx 

---· 
Sample 
Rock 

Mineral 
-----

- --~~---· 5~~~ ~----l-·- 41.4!1 
SiOz 4 l.2D 58.50 
FeO 
NiO 
MgO 
CaO 

---
Mol.% Fo 
MoL %En 

7,15 

0.35 
51.30 

0.00 

100.00 

92.70 

5 .00 
0.25 

36.20 
0.00 

99.95 

92. 30 

2.40 i 6.20 
0.05 

!7.00 
25.60 

99.85 

I o.3o 
I 52.oo 
I o,oo 
I 

99.90 
93.73 

57.80 
6.30 
0.26 

35.64 

0.00 

100 00 

91.00 

53.80 
4.40 
0.04 

15.65 
25.80 

99.69 

53A 43R 

12JD I po;~"_·_y. 
d iabase 
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morphic and cumulate u ll ramafites. Jn the metamorphic ultraruu!itcs and cumulates 
t his ratio ranges within 0.82-0.85 and 0. 7]-().84, respectively. 

Figure 2 iUustmtes a relation between the sum of a lkalies (Nn20 + K 10 ) 
and Si0 1 content in diabasic rocks rising in the form of pnrullcl dikes. All the 
projection points fall within the field of tholeiites which a re compared with average 
tholeii tes from the Mid-Atlantic Ridge {MAR). The relatively higher content of 
alkalies obta ined from two a nalyses is due to a more intense zeolitizat ion of these 
rocks. 

I he AFM diagram in fig. 3 shows clearly that the trend of an ophiolitic suite 
can be d istinguished from the crystallization trend of Skaergard melts. On this 
diagram motamorphic u!tnunafi tcs rich in Mg arc d iiicreutiatcd. With incrca~ing 

FcO content (total Fe is con,ertcd to FcO) ophiolites change into cumulate ultra­
mafite>, cumulate gabbros ::ind noncum ulate gabbros. There is a tendency for 

2~.h 

// 
10;\ 

I 
I 
L-.-~ .. 

qo 10 
CuD t4g0 

F ig. 4. MgO- C:l.O - i\J!O J di 01ur~t.m of m;tfic n.m.l ultramafic cumukt.IC r<J(.:k o:; in wctcht pcrcc.nt rrom 
Cuban ophiohtcs as compared with ophiolite~ of Troodos-Cyprus nrter Kay, Senechal (1976}. 
M A R and Skacrgard liquid trend. d irrerentintion. 
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diabases to approach alkaline metals. A tholeiitic uv.ra(;., or the Mid-Atlant ic 

R idge falls within tlle central part of t he lliabasic field. tlr:;ides Cuban opl1iohtcs, 
m afic cumulates from Cyprus arc also plottod un tho diagram (elllpty circles). 

The · CaO - M gO - Al20 3 diagram (fig. 4) also dcliminatcs the p osition of 

metamorphic and cu mulato ultramafites which tend towards AI, O, with an 

increasing amount of Cr-spincls and garnets. The d iffercmiation of thr.sc two types 
of the ophioli tic suite is evident according to CaO content. T he cumulate g abbr os 

lie in the same field a ; n onc umulate gabbros and d iabases. Sa mples de noted by the 

black triangle :uc ol ivine gabbros. T he adjustment o r projection points of gabbroid 
rocks in the up per parr o f t his field indicate; the possibility of the Slcae•gard type 
differentiation ill the u ppermost: members of the oph iolitiC <uite. Projection p oin ts 

of ma fic op hiolite> from Cyprus a re also plo tted on the d iagra m. 

4. CONCLUSlONS 

T he metamorphic perid ot ite> (du nitcs. h~IZ.bllrgi t ~s) ami their serpentin ized 

equivalents exhibit a primtllve a nd a rela tively un iform comp o<ition. The assu mp­

t ion that these rock types originated by a partial meltmg of inrracrustal part< is 
supported by the presence of uniform textural features (grain s iz.e, deformat ion), 

h igher M g a nd Ni eoutc1tts and t he absence of sulphides. T he cumula te ultra­
mafttcs (Iherzolites, wchrlitcs) d ific r from the p revious group in the h igher Ca a nd 

Fe b ut lower Ni co nteut>. Ca. Fe and AI contents increase in c um ulate gabbros. 
Noncumulatc gabbros also t~nd to behave in a similar manner. The Cuban diabases 

display features analogous to t hose u f deep-sea tholeii tes (MAR). T he clJCmical 
compositio n o f Cuba n g:t bb roid rocks shows resemblance to t hat of their equ ivalen t 

types o f the Troodos Ma>Sif. The presence of lizardi te and chrysotilc (and the 
~~~s':'.~CE_QL~ntig!,>.rito<l..i.l.l$!1!£!!! i,r,~~ .~,<!oti tc~: diabases _and &~~bro~~s-;~if 
as t.hc manifesta tion> uf ccoli tization , prchni tiz.ation and chloritization are all 

fcaWI!,~ ind};a}i ''JLJ.IiE.~l!·~'J;.~!}!~- -~ita~~c_t,c,r _Qf _ dyJl~"i!iQ~j_;'.!!~rphi~· _change~' 
in C uba (Coleman, !977). Another characteristic feature IS the p resence of metabasic 
~-;,clc~·-;;nd deep ·sea sediments itt ult ra mafitcs which was described b y Pejvc ( 1972). 

The facial and st ruct ural ana lysis of the Cuban. o rthogeosynclinc shows 
that it is a megastructu rc for med by complex geotectonic processes t!uring wh ich 

numero us mecha nisms took p lace as may be d erived f rom plate tectonic models . 
C haracterist ic feature of this dcvetopmental type is t he formation of oceanic ridges 
accompanicu by spreading . In the G reater Antilles, h owever, the spreading wa_s 

soon rep htt·ed hy subduction procc"cs t hat accompanied or indicated the nappe 
and fo ld bivcrgcnce >t rtJClllfC> at h igher structural level~. T ltesc evc1lls were then 

foltowed by regiona l th rust< all(! block> during the activity of transformed faults. 
'( he hypertrophy in some members of the geosyncline p rofile, as well as tho features 

of incomplet ion or p remature completion of the development and transient 
structures a re all importa nt features noted by many scientists synthct iling C u ban 
geology . l'ctrugenetical, geochemical ami geotectonic results obtained f rom the 

111 

,. 

n orl hcrn one <1f Cuba n u ltramalites supp ort the opinion th at t hese rocks may be 
r ang-:d i<•gcthcr with their accompa nying volcanics and deep-sea sediments to 

the ophiolitic suite. 
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K PRODLJ:':MU KCDANSKYUI OHOLllU 

VYziumy r:ctrologic a chcmismu hlavniho p;isrua kubll.nsk}·ch sc1·pcnt in it~ , podobnC jako 
ost.atni a,cologickC stuUic vcllvu k z.av~ru, 1c scrpenrinizovane ultr~1m.afity spolu s dopw vodnYrni 
vulkanity ~ hlubokomorskYmi scdimcnly lze interpr~tovat jako ofiuli hJ vou suitu. Kumul.itova 
sckvcnce jc:. odvozo•Jina parci.Unim tavcnim hornin svrchr1iho plMti!. 
Picdlo~cni zpnh a jc prvni Msti ukouCenC studie. 
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K llPO&JIEM ~ KY&HHCK11X O<f)HOJHH03 

l1CCJlC,[I,Oil<.lHI1JI neTpUJlUrHH }I ;(IIMK~Mfl r;Jltl!H OM lm!M l<)'fiiiHCA>tX cepaCJ::{THfl~TOD, Kalr: 

H _n:pyrne TCOJlOTJfiier.:KUt!- ll<lY'lll1l~ l.: IaTbU ITpHDU,Z{flf 1\ :XI.KJUO '!.eHIUO, 'iTO cep neHTHHH3HPOB<lHHI>IC 

Yrtl:>rpaMatlmnl uMCCle c conylCTD)'IOJ.JJ;H:-.m DyJIKaH~Ha1'>-1H u rrry6oKa:-.tOIJCKJHU! O'l'ITOJKCHH~MR 

MOJt<TH"l lfHreptr:pcn!ponaTh KaK rui>HOIDJ:lOFI)"f.O ccpmo. KyMynaTODaSJ CCKfleHUHst Bf.lBO.ilHTCR H:J 

napuHa.m,Horo n:ta uncuH>I rOpllhJX nopo.u; :nep xncll .MaHnUf. 

DpeflcTanrrenHLIR OT11Cr Amrs:re-rc ~ nepsoH 'iaCn.JO o:tWI-IlfeJ.mon: cTaTb>i, 

1'7J" 
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