
OCEANOLOG ICA ACTA, 1990, VOL. SPÉCIAL 10 

Nazca plate fragmentation off Pem : 
the Mendafia fracture zone* 

p,,,, 
Nazca Plate 

Mendafia fracture zone 
Magnetic anomalies 

Fragmentation 

Jacques HOURGOISa, Philippe HUCHONb 

pt"" 
Plateau de Nazca 

Zone de fracture de Mendaita 
Anomalies magnétiques 

Fragmentation 

1 CNRS-INSU, Laboratoire de Géologie StruclUrale, Université Paris VI, Tour 26.00, El. 
4, place Jussieu, 75252 Paris Cedex 05, France. 
b CNRS-INSU, Laboratoire de Géologie, Ecole Nonnale Supérieure, 24, rue Lhomond, 
75231 Paris Cedex 05, France. 

Received 15,.Q9/89, in revised from 12Al719O, accepled 17107190. 

(.) This wor1; MS been published in a more delailed article: Subduction imJuced fragmentation of lhe Na:tClI PlaIe off Peru : Mandana Fraclure Zone 
Md Trujillo Trougll revisilcd, by p, HuchQn and J. Bourgois. J.GR. (199()). 95, 06, 8419·8486. 

ABSTRACT 

RÉSUMÉ 

The Mendaiia Fracture Zone is a major intra-oceanic feature on the Nazca Plate oIT Peru. 
During the Seaperc cruise of RN leml Charcot in 1986, Seabeam bathymetric data, single 
channel scismic records. goomagnclic and gravity measuremenlS and heat flow dala were 
obtaincd over this area. In this paper, we show lhat the Mendana Fracture zone is actively 
opening perpendicular to its trend, resulting in the fonnat ion of new oceanic crust si nce 
about 3.5 Ma. This new rifl is propagaling weSlward along the fracture zone al a velocity 
of about 17 cm.yr l with respect to the trench). The origin of the Mendai'ia spreading centre 
wou ld bc the extensional stress acting parallel la the Peru Trench in this area. 

OceaJ/ologica Acta, 1990. Volume spécial 10, ACles du Colloque Tour du Monde Jean 
Charcot, 2-3 mars 1989, Paris. 77-85. 

Fragmenlalion de la plaque Nazca au large du Pérou: la zonc dc fraclure 
de Mendafia 

La zonc de fmClure de Mendana CSI une slructu re majeure de la plaque Nazca, au large 
du Pérou. En 1986, pendant la campagne Seaperc du N/O Jean Charcot, des données ba­
thymétriques Seabeam, de la sismique monOlrace, des mesures magnétiques, grav imétriques 
et de nux de chaleur ont été acquises sur l'extrémité oriemale de la zone de fraClure de 
mcndana, à la jonction avec la fosse du Pérou. Dans ee travail, nous montrons que la zone 
de fracture est le siège d'une ouvenure active, perpendiculaire à sa direction génémle. Une 
nouvelle croûle océanique s'y fabrique depuis 3,5 Ma. Celte zone d 'accrétion de croûte 
océanique, sc propage vers l'Ouest à une vitesse de 17 cm/an (8.5 cm/an par rappon à la 
fosse). L'origine de la zone d'accrétion de Mendaiia scrdit l'extension reeonnue dans cette 
région et dont la direclion est parallèle à la fosse, en réponse à la ~ubduction. 

OceolloloRica ANa. 1990. Volume spécial 10. Actes du colloque Tour du Monde Jean Char­
cot, 2-3 man; 1989, Paris. 77-85. 
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LNTRODUCTION 

The break-up of an oceanic plate into two new plaIes has 
been addrcssed by several aUlhors (Hey, 1977; Hey el al., 
1977; Wonel and Cloctingh. 1981) usi ng theCocos-Nazca 
sprcading ridge as a case example. The Cocos-Nazca 
spreading centre is thought to have originated from the 
Peru-Chile Trench 23 Ma ago and to have prop..1gated 
westward at a ratc of 7. 1 cm. yrl, ruong a pre-existing 
Pacific-Farallon Fracture Zone Înferred 10 be the Mar­
quesas FraclUre Zone (Hey, 1977). This process led 10 the 
fragmentation of the Farallon Plate and the binh of the 
Cocos and Na7.ca Plates. 

The present iniereSI in the Mendana Fracture Zone (MFZ 
hereafter), located on the Nazca Plate off Peru, stems from 
the hypothesis of Hilde tt al., (1980) who postulated. on 
the basis of bathymctric and Gloria long-range side-.scan 
sonar data, Ihat the MFZ is the locus of an active spread­
ing cenlre that propagates scaward. This propagating rift 
was assumed 10 have formed in response to subduction­
induced extensional stresses in the Nazea PlaIe. Funher 
suppon for this hypothesis is provided by finile element 
stress-models of the Nazca Plate (Richardson and Cox, 
1984: Wortel and Cloetingh, 1985) which indicate thatthe 
Nazca Plate in the vicinity of the MFZ exhibits an ex­
tensional stress oriented parallel to the trench axis. 

Another structure on the Nazca PlaIe off Peru is the Tru­
ji llo Trough (TI hereafter), which joins the Peru Trench 
to the Vera Fraclure Zone (vrz hereafter). Warsi ~t al. 
(1983). and Huchon and Bourgois ( 1990) situale, a west­
ward-trusting ("tcctonie front") along the eastem edge of 
Ihe TI. The TI, being located about 200 km to the north 
of the MFZ, Huchon and BOUTgois established a relation­
ship bctwcen Ihe MFZ where oceanic crust accretes and 
the TI where a possible iOlra-oceanic thrusting occurs. 

ln order tO answer the question ooncemi ng the mechanism 
of fragmentation of oceanic plates, the Mendafia Fmcturc 
Zone (Fig. 1) was surveyed duri ng the Seaperc cruise of 
RN Jean Charcot in 1986 (Bourgois ef al" 1986; Paulol 
el al" 1986: Dourgois el al., 1987; Bourgois et al. 1988). 
During this cruise. we used a Seabeam system thal pro­
vided a real-tin'IC contoured map of the sea floor on a 
scale of 1: 25.000 and with 2o.metre contour intervals. 
Underway geophysical measuremenls (magnelics and 
gravit y) as weil as single-channel seismic records were 
also oblai ned. ln addition. heal flow measurements and 
core samples were oblained a10ng a transec! perpendicular 
to the MF"L. The GPS was used in addition to standard 
satellite navigation, 10 oblain the ship's location, and pro­
vided an accurate and suitable resolution of about 
100 metres. 

The Mendaiia "box" (Fig. 1) was surveyed tO test Ihc Hildc 
ct al. (1980) hypothesis by means of a dense magnetic 
and bathymelric coverage of the MFZ near its junction 
with the Peru Trench. 
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GEODYNAMIC SUTING 

The Nazca Plate (Fig. 1) is bounded by the Peru-Chile 
Treneh to the east and by three active spreading ridges: 
• ta ,he north. the Cocos Ridge exhibits an E·W trend 
pcrpendicular to the Peru-Chile Trench; 
• to the west. sea-flocr spreadi ng occurs al the East 
Pacific Rise at a total rate of about 16 em.yr l

. Spreading 
aClivity shifled 600 km to 850 km westward from the old 
Galapagos Rise, now in the centre of the Nazca Plate. 
Three large jumps occurred from 8.2 Ma 10 5.7 Ma ago 
that led to the present time siluation (Rea, 1981 ); 

• to the south, the Nazca-Antarclica Plate boundary is 
along the Chi le Rise that joins the Peru-Crole Trench at 
45°S to the East Pacifie Rise at 34"$. The Chile Rise is 
inherÎted from the old Galapagos Ri se. 
The present kinematics of the Nazca plate is muinly con­
trolled by the East Pacifie Rise spreading centre. The pole 
of relative m()(ion between the Nazca and South America 
Plates is located near 95"W and 6O"N, sorne 6 000 km 
north of the Nazca Plate. Consequently, the motion the 
Nazca-South America consuming boundary is convergenl 
(azimuth N8<rE) al a rate of about 8.5 cm.yr l accordi ng 
to the RM2 model of Minster and Jordan (1978). 
Studies on the past motion of the Nazca Plate with respect 
to South America shows lhat the convergence history can 
c1early he separdted into a pre-anomaly 7 (28 Ma) period 
when the convergence occurred along a N4SOE direction 
at an average mIe of 9.5 cm.yr l and a post-anomaly 7 
pcriod when the motion was faster (II cm.yr l

) a10ng a 
N80'E direction (Pilger, 1983; Cande, 1984). This abrupt 
change during anornaly 7 time has been relatcd tO the 
break up of the Farallon Plate iOlo the presenl Natta and 
Cocos Plates (Pilger, 1981). This pcriod also coincided 
with a major change in spreading velocity in the Atlantic 
Ocean and with the beginning of the uplift of the Andes 
(Burke and Wilson, 1972). More recently, at anomaly 3 
lime (4 Ma aga), there was a significanl decrcase in the 
convergence rote (from I l 10 9 cm.yr l

). 

The MFZ is an oceanic frac ture located on the Nazca Plate 
off Peru (Fig. 1 and 2). ft trends approximalely N65°E 
and inlerscct.. the Peru trench between 9"40'5 and 
10"35'5. Bathymetry indicates that : 
• the width of the Mn increases eastward towards the 
trench, being 50 km wide approximalely 400 km seaward 
of the trench and approximately 100 km at ilS junction 
with the trench: 
• a series of parallel ridges and troughs trending N65°E 
occurs with in the MFZ. The spacing between Ihese ridges 
increases eastward toward the trench. Near, the Irench axis 
these ridges are devoid of sediment cover. However, sedi­
ment is noted inside the troughs. The spreading fabric of 
the Nazca Plate to either side of the MFZ is observed 10 
differ by 7 to 8": it trends N 14YE to NI5<rE to the nonh 
and N153"E 10 N 158°E 10 the south (Fig. 2). The spreading 
fabric of the Nazca Plate is roughly perpendicu lar to that 
of the MFL. The average depth of the Nazca Plate is aboul 
5000 melres south of MFZ and 4 500 metres 10 the nonh. 
Magnelic anomalies of the Nazca Platc on either side of 
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Figure J 

GMIi)'oomic u /l;n8 of Ihe .fu/'Vey art!a and Irad: Unes during Ihe SEAPéRC cru;.ft! off Pen<. 

Figure 2 

Simplifltd !/ructUJ'a/ nlilp if the mtnJ,ma - Trujillu lUta, Ma;" tnagflt!tic cmomalies art iJe1l1ified. Mf7..: Mtlldaflll Fracture lo'lc. NP: Nalea Plaie, 
SAP : Soulh America P/ale, T : PerN ,/,t!/lCh. r I' : Trujillo Trough. VF/. : Vera Fraclurt loM. 
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the MFZ exhibit differences În age of approx imately 
10 Ma across the MFZ (older to the south); 
• the old fracture zone (OFZ in Fig. 3 and 4) is charac­
terized by a rough topography. The depth of this area 
dccreases from nonh to south in a series of steps outli ned 
by large fault s lrending N65"E. These nonnal fault s are 
cross-cut by strike-slip fa ults trending N41J'E 10 N5O"E 
with an infcrred dextral displacemenl: 

• the Nazca Plate (NP in Fig. 3 and 4) south of the MFZ 
represenlS Ihe fourth domain. Gemie nonnai fauits lrend­
ing NI6O"E parallel the magnetic anomalies and the orig­
inal pattern of the oceanic plate. 

Within the trench, a thick (0.8 s twu) turbiditic infill al­
most complctc1y masks the ridge and trough morphology 
of Ihe frac lure zonc. Finally, we nOIe Ihal the MFZ docs 
not produce any imponant defonnation of the landward 
slope, indicating a weak coupling between Ihe Nazca and 
South America Plates (Bourgois et al., 1987 and 1988). 

MAGNETfC DATA 

The 10lal force of the geomatic field was measured using 
il prOlon magnelo-meter lowed about 200 metres behind 
Ihe ship and recorded every 30 seconds. magnetic anoma­
lies were oblained by subtracting Iheoretical values com­
pUied using Ihe IGRP 80 reference field from the 
mcasured values. Magnelic anomaly data were filtered for 
anomalous values and corrected for Ihe effect of diurnal 
variation, whiçh W/l..'S digitized from analog magnelOgrnms 

W81 ' W80 ' 4S W80'30 

ASC '" 
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of the Huancayo Observ3l0ry (latitude 12"5'5, longitude 
75"IO'W, ail. 3300 ml. The amplitude of the diurnal var­
ialion was found 10 be aboui 100 nT peak tO peak:, a value 
which appears to be high compared wilh measured values 
ranging from - 270 nT to 120 nT. This is because the sur­
vey arca and the observatory are close to the magnet ic 
dip equalor. located at 50s for longitude 81J'W (see for 
example Handschumacher, 1976). The correction has re­
moved almOSI ail track effects, reducing the average track 
crossing error from 56 10 13 nT. Corrected magnelÎc data 
were plotted along ship lracks (Fig. 5) and gridded in 
order to produce a contour map (nol shown). 

The northwestem part of the survey arca does not show 
c1ear magnelic linealions. The morphological and struc­
tural data indicate that Ihis part is ouiside the fracture 
zone. Further soulh. N6O"E trending magnelic lineations 
parallel the MFZ. These anomal ies have been identified 
10 be anomalies l , 2, and 2A (see below). The Jaramillo 
event is OOt discernable due to the slow spreading raie. 
The fi rst negatÎve peak of Ihe triplet 2A is associated with 
the broad deep trough noted tO greatly perturb the free 
ai r gravity. South of tbis trough, IwO large negative 
anomalies are localed on the remnanl fracture zone iden­
tified on the balhymetrÎc map. The orientation of the mag­
netic dipole is consistent with Ihe vertical offset of the 
fracture zone but its amplitude is much higher ncar the 
Irench than in the southweslern part of the map. The ex­
planation will be given later. 

ln order to idenlify the magnetic anomalies, we perfonned 
a 2-D analysis profile by profile, neglecting the effecl of 
the bathymetric relief, which îs very small compared wilh 
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MaRl/liit al/omaly p'ofilu ruo,J,d durillfl Ihe: SEAPERC c,uiu o,·t, IlIt Mt/Id(J"" Froclure Zone. Gre:y Siripn : illlupre/e:d from nwgnefi:llIion. 
,,"SC : ocli,'f! spre:adillfl centrt. OFZ : Old Frac/ure: ZoM Ils J,fiMd frOll' structur(J/ data (Fig$ J and 6). 
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Single chunnel ui.fmic record,' /ine 110. LeI/ers ,' same as an figure 3. lM:alian and volues (in brode/s. unit,' mW/ml) af hem fluw measuremenlS 
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Figure 7 

Interpretalion of tl/ligne/ie profile IlJ (locmion on FiX . 6) Solid lint ,' oruen.·ed profile. Dashed /ine ,' computed profile. Upper eurve ,' oolhymt lry. 
BOIIOm ,' tl/agnelle black modr/, ages und spreadinx rateS. Theoulleal profile is sho"'n up Iv UfWmuly J.I. NOIe /w ... ·lIVer lhallms parI of Ihe profile 
Mlongs 10 lhe Old Fractarf Zvnf as difined jram struclural dala. 

Table 1 
Heal Oow measuremenls (location of sites on Fig 3) 

N" La 'i1ude Lon~'Ude DepUi l'rn N Gra.:IT, K, H.F. 2 ~: s m m mK.m- W.m- .K mW.m-

KFOI 10°08.176 80°38.770 5030 3.6 6 64 0.717 46 2.' 
KF02 1O~16.323 80°33.730 5O1l 3.6 6 , 0.703 4 O., 
KF03 10 30.637 80°25.661 5101 4.2 7 17 0.694 12 2.' 
KF04 10°23.762 80:29.432 47 16 4.2 7 19 0.706 13 1.0 
KF05 10°47.682 80 15.699 4730 4.2 7 17 0.708 12 (FZ) 
KF06 10°07.012 80°17.462 5850 4.2 7 Il 0.675 [0 O., 

GradT : thermal gradient. K : ,henna! conduc!ÎYÎly, N : number of aCliye thennîslors in mud. Pen: estÎma,ed penetration 
of lhe lowennOSl aCliye thermislor. 
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the average depth (over 5 000 m). Synlhetic magnetic pro­
files were computed using the geomagnetic lime-table of 
Lowrie and Alvarez (1981). The computer programme 
used is based on a fast Fourier trnnsfonn algorithrn whÎch 
allows a large number of trials. The thickness of the mag­
netic layer (layer 2) and the magnetization were c1assically 
takcn as 0.5 km and 0.01 emu/cm respectively. Instead of 
a standard block mooel with sharp venical boundaries he­
tween blocks of opposite magnelization, we have used a 
model assumes that crust material is emplaced at the 
spreading ridge with a nonnal (i.t . Gaussian) distribution 
of standard deviation o. This parameler 0 is related to 
the width of the transition zone hetwcen opposÎle magne­
lized blocks. An increasing cr thus allenuales the amplitude 
of shon reversais. For the Shikoku basin of moderate 
spreading rates (2 to 4 cm.y!,,"I), Watts el al .. (1977) have 
estimated that a cr value of 2 to 3 km is required. However, 
a value of 1 to 2 km seems to he more appropriate in our 
survey area. By ajusting a synthetic profile to each re­
corded profile, we are able to obtain the distribution of 
magnetizatÎon and Ihus of the age of the newly accreted 
crus!. An example of magnetic anomaly identification is 
given in Figure 7. On Ihis profile, anomalies 1 to 2A-2 
are c1early identified. The misfit hetween the computed 
profi le and the recorded profile can he auributed to several 
causes: off-ridge volcanism, as imaged by the Seabeam 
bathymemc map (Fig. 3 and 4), irregular bottom topo­
graphy (Fig. 6) sÎnce the model assumes a planar sunace 
and variations in magnetization. 

A special mention should be made of the magnetic anoma­
lies over the old fracture zone (OFZ in Fig. 3, 4 and 6), 
because the large posi tive anomaly can also be explained 
by oceanic crust emplaced between the triplet 2A and 
anomaly 3. 1 (Fig. 5 and 7). An imponant observation is 
the trenchward increasing amplitude of these anomalies. 
whereas the plate deepens and the venical offset of the 
fracture zone remains the same. Comparing the magnetic 
anomaly map (Fig. 5) with Ihe Seabcam bathymetry map 
(Fig. 3), it clearly appears that the decrease in amplitude 
of the magnetic anomalies away from the trench c10sely 
follows the boundary between the remnant MFZ and the 
newly accreted cruSt : anomalies 2A-2 and 2A-1 clearly 
abut againt th is boundary. This V-sbapped pattern is less 
obvious in the nonhwestern part of the map (Fig. 5). How­
ever, ils seems a symmelric, althrough much smaller, posi­
tive anomaly may ex ist on the nonhem rim of the newly 
accreted ridge. Consequently, the new rift could have 
began as early as 3.9 to 4 Ma ago, the age of anomaly 
3. 1. 

The observed magnetic anomaly pattern in the area of new 
accreted crusl is dearly asymmetric (Figs 5 and 7). South 
of anomaly l, TOughly 45 km of new crust has been oc­
creted during the last 3.5 Ma (anomaly 2A-2) while only 
25 km bas becn accreted nonh of anomaly 1. These values 
correspond to average half spreading rates of 1.3 cm.y..-I 
to the southeast and 0.7 cm.y..-I 10 the nonhwest. The 
70 km of new crust accreted during the lasl 3.5 Ma fully 
accounts for the observed increase in width of the MFZ 
as it approaches the lrench. 
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FREE AIR GRAVrrf ANOMALY DATA 

The contours of the free air gravily anomalies parallel the 
trend of the trench with minimum values of - 180 mgals 
located over the trench axis as typical over trench are3S. 
However, the ridges and troughs of the MFZ as weil as 
scanered seamounts located on the Nazca Plate to the 
nonh pcnurb the contours. Positive relative anomalies of 
+ 10 mgals are associated with the two ridges bordering 
the axis of the new accreted zone. 

HEAT FLOW DATA 

Thermal gradient was measured al six stations across the 
MFZ (Fig. 3 and 6) using thermistors attached to a Kul­
lenberg-type corer. Conductivity was measured on board 
on the collected samples. Heat f1 0w val ues recorded 
during the SEAPERC cruise are shown in Table 1. To­
gether with those prev iously published (Yamano and 
Uyeda, in press; Hussong et al .. 1984) around the MFZ. 
heat flow values are typically about 40 mW.m-' on the 
lower landward slope of the lrench and are from 10 to 
35 mw'm-1 along the trench axis. The Nazca Plate south 
of MFZ exhibits heat flow values between 47 and 
107 mW.m-'. Little can he said about the heat flow of the 
Nazca Plate nonh of the MFZ in the vicinity of the Men­
dana Box. Here, only three values have been reported, 
two of which lie near the trench; Ihe other lies dose to 
the TI and may therefore not he representative of the 
Nazca Plate in this area. The values within the MFZ (both 
previous and the presenl measurements) show low but 
variable heat flow, ranging from 4 to 46 mw.m..J: the lasl 
one was obtaîned near a limall seamount. Heat flow values 
obtained by Yamano and Uyeda (in press) within the in­
tersection of the MFZ and the Pern Trench were computed 
using a thennal conduclivity of 0.86 W.m-'.K which was 
not measured directiy at the stations. Our stations con­
sistendy show thermal conductivilY values of about 
0.700 W.m-I.K (standard deviation 0.013 W.m-I.K. Using 
this thermal conduclivity value, Yamano and Uyeda's 
values of 18,36 and 7 mw'M1 become 15,29 and 6 mW.m-l 
respectively, doser to our values. 

The MFZ appears to he colder than the surrounding Nazca 
Plate whereas it should he wanner since it is a new spread­
ing centre. However, the hent flow values are systemati­
cally low but show a wide variation. The three adjacent 
stations in the trenche have values ranging from 6 to 
29 mW.m~l and the three adjacent stations on the nonhem 
side of MFZ range from 4 to 46 mW.m-'. We attribute 
these variations to hydrothermal activity and rapid sedi­
mentation. High heat flow values have not been sampled 
probably because discharge occurs preferably over the un­
sedimented areas. 

CONCLUSIONS 

The MFZ ncar ils intersection with the Peru Trench c1early 
appenTS, bath from a structural and from a magnetic point 
of view, to he fonned by two domains : the old fracture 
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zone responsiblc for the offset of the magnetic anomalies 
of the Nazca Plme, and a new rift which produces mag­
netic anomalies perpendicular 10 the old ones. 

The newly accreted zone was produccd asymmetrically 
sinee at 1cast anomaly 2A-2 and possibly anomaly 3.1. It 
presents some atypical char..tetcristies for a rift system: 
• it is locatcd on a fonner transfonn fault of thc Nazea 
Plate. probably acting as a weakness zone: 
• it quickly disappears eastward in the subduction zone: 
• it trends pcrpcndicu lar to the subduction zone and 
roughl y parallels the general motion of the Nazea Plate: 
• the depth of the rift axis is similar to the depth of the 
surrounding Nazea Plate. The bulge of this rift zone is 
reduced but clcarly identifi ed (Fig. 6): 
• it displays very low heat now values; 
• although the rift zone il'iClf is triangular, the magnetic 
lineat ions are not fan shaped, but the oldest anomal ies 
arc the shortest. This geometry is typical of a propagaling 
rift. However, no transfonn zone conneets the Mendana 
Rift to a fading rift. and no Iithospheric transfer occurs. 
Thus, it docs not eonfonn lhe propagati ng rift mcxlel of 
Hey ( 1977). These anomalous characteristics can bc ex­
plaincd by lithospheric divergence along an important 
weakness zone affecting ail the lithosphere. The origin of 
thc di vergence would be. as suggested by the stress model 
of Wonel and Cloetingh (1985), the cxtensional stresses 
acting parallel to Ihe Peru Trench in this area. 

One can estimate the velocity of the propagation since 
the present tip of the propagati ng rift is abOul 350 km 
away from the trench (Fi g. 2) wh ile the oldest magnetic 
anomaly near the trench is anomaly 3.1, 4 Ma old (Fig. 5). 
The vcJocity with respect to Ihe trench is thus about 
8.5 cm.yr- I

. Adding the relative convergence raie of 
8.5 cm.yll. the 10lal rate of propagation with respect to 
Ihe Nazea Plate is thus about 17 cm.y('l. 

Since the Mendana Rift docs not propagate at the expense 
of anolher (failing) rift, it req uites sorne compressive 
defonnation wi thin the Nazca Plate, as was described less 
than 200 km northward along the TI by Huchan and 
Bourgois ( 1990). 

ln order 10 explain the compressional features identified 
in the TI area . they invoked (Fig. 8) the proximity of the 
MFZ. As statcd above, the mechanism of rift propagation 
in thc Mendana Rift differs from the model delined for 
thc Galapagos spreading centre (Hcy ef al .. 1986), since 
no fealures such as the dying and faili ng rifts, or transfonn 
fault arc observed. Tt is probably similar to the rift which 
propagated along a frac ture zone on the Farallon Plate. 
leading to the fo nnation of the Cocos and Nazea Plates 
23 Ma ago. The question which arises is: does this par­
ticular type of propagating rift require the amount of open­
ing to be compensated by the equivalent amount of 
shonening? Since the break-up is probably due tO forces 
result ing from the shape of the subducting Nazca Plaie 
and from the boundary conditions (Wonel and Cloctingh. 
1985). thc answcr is not obvious. However. compression 
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The Mendalla Rift - Trujillo trough system: Sketch of the proposed tee· 
to,ûe lIIodc/ for the s"bduc/Îun·inducedfragmemation of Ihe N",cu PlUie 
off Pt,,, (aftCT Hudwn and Bourgois. in press). 

nonh of the Mendana Ri ft. in the TI area was evidenced. 
Looking again al the stress model developpcd by Wonel 
and Cloetingh (1985), it is readily noticed that thc trench­
parallel extension rapidly decreases nonhward and is rc­
plllced by a purely compressive regime of the Nazea Plate 
with a trending nearly perpendicular to thc Pcru Trench. 
Of course, Ihis simply resul ts from the boundary cond i­
tions imposcd 10 thcir modcJ, which includc a :slrong cou­
pling between the Nazea and thc South America Plates 
off Ecuador. 

To summarize. the opcning of the Mendana Rift since 3.5 
to 4 Ma induces a motion of the Nazea Plate nonh of it, 
where thc Nazca Plate becomes partly locked duc ta in­
creasing coupling with the South America Plate. The com­
pressional stresses would then result in feal ure where a 
pre-existing zone of weakness exists: the Trujillo outer 
pscudo-fault. which becomcs a compressive feature: the 
Trujillo Trough thc TI, the N-S compression results in 
right-latcral transpressive defonnation, whilc almost pure 
thrusting occurs along the Vera Fracture Zone, which is 
oriented nearly perpendicular tO the compression (Fig. 8). 
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