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______________________________________________________________________________________________________________ 

Abstract 

The Fotouni-Fondjomekwet Zone (FFMZ) is a transcurrent Pan-African dextral ductile shear zone made up of 

protomylonites and mylonites. It is characterized by several deformation markers (mylonitic foliation, stretching lineation, 

folds, boudins, σ- and δ- type porphyroclasts). Folds morphology, boudins orientations and porphyroclasts behaviors are 

used to clarify its kinematics. Folds axes (best line at N35°E06°NE) and mineral stretching lineations (best lines varying 

between N44°E04°NE and N56°E09NE) are subhorizontal with NE–SW trend. Mylonitic foliation (best pole at N41°E78°SE) 

dips moderately to strongly (45°-89°) towards the NW or SE. These data allow us to conclude that the FFMZ underwent a 

ductile dextral shear and is correlated with the Central Cameroon Shear Zone (CCSZ) and associated syn-kinematic Pan-

African intrusions. Then the FFMZ marks the SW extension of the CCSZ and post-dates the emplacement of the Bandja 

plutonic complex. 
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______________________________________________________________________________________________________________ 

1. Introduction 

Numerous studies have either underlined the 

correlation between shear zone system and granite 

emplacement (D’Lemos et al., 1992; Ingram and 

Hutton, 1994; Leblanc et al., 1996; Brown and Solar, 

1998) or exemplified the relationship between 

emplacement of granitic pluton and deformation in an 

adjacent shear zone (Berthé et al., 1979; Simpson and 

Schmid, 1983; Lister and Snoke, 1984; Hanmer and 

Passchier, 1991; Saint Blanquat and Tikoff, 1997; Saint 

Blanquat et al., 1998; Goscombe and Passchier, 2003; 

Njanko et al., 2006; Passchier and Coelho, 2006; 

Njanko et al., 2010). In each and other cases, rocks 

have recorded syn– to late– tectonic shear structures 

including various types of folds. The fold’s geometry 

has been used since the last century as (i) key for the 

better understanding of the tectonics and (ii) basis for 

the kinematic analysis (Ramsay, 1967; Ramsay and 

Huber, 1987; Hudleston, 1973; Zagorcev, 1993; Bastida 

et al., 1999; Bobillo-Ares et al., 2004). To describe and 

classify the shape of folded surfaces, certain authors 

have advocated different types of function 

(Hudleston, 1973; Ramsay and Huber, 1987; Bastida et 

al., 1999; Aller et al., 2004) and others have classified 

natural fold shapes by comparing them to cubic 

Bézier curves (Srivastava and Lisle, 2004; Coelho et 

al., 2005).  

The Fotouni-Fondjomekwet Mylonitic Zone (FFMZ; 

Njanko et al., 2010) also known as Bandja N30°E 

strike–slip shear zone (Nguiessi Tchankam and 

 

E 

N 

S 

Syllabus Review, Sci. Ser. 5 (2014): 1 – 11 

                              ISSN 2409-319X 

 



Yakeu et al. / Syllabus Review, Sci. Ser. 5, 2014 : 1 - 11 

2 

 

Vialette, 1994; Nguiessi Tchankam et al., 1997) in the 

central African belt in Cameroon is a ductile shear 

zone located between (i) the southeastern border of 

the Fomopéa granitic pluton and (ii) the northwestern 

border of the Bandja plutonic massif. It developed at 

around 572 Ma (Rb-Sr whole rock age, Kwékam et al., 

2010) and affected the already crystallized Fomopéa 

granitic pluton (622–590 Ma, U/Pb age on minerals, 

Kwékam et al., 2010) and the Bandja plutonic complex 

(604–557 Ma, U/Pb, Pb/Pb on minerals, Nguiessi 

Tchankam and Vialette, 1994). If the Pan–African age 

of this shear zone is well established, its sense of 

motion remains controversial: sinistral according to 

Nguiessi Tchankam et al. (1997) and dextral according 

to Njanko et al. (2010). 

In this study, the geometry of folds is presented and 

described with the aim to show their contribution to 

the comprehension of the kinematic evolution of the 

FFMZ. Their association with other kinematic markers 

as asymmetric boudins, σ– and δ–type porphyroclasts 

definitely clear up the sense of motion within the 

FFMZ and its relationship with the Bandja N30°E 

strike–slip shear zone. 

2. Geological setting and previous works 

In Cameroon, the Pan–African tectonic evolution is 

characterized by many shear zones, such as the 

Central Cameroon shear zone (CCSZ), Buffle Noir 

Mayo Baléo (BNMB) shear zone, Sanaga shear zone 

(SSZ), Mayo Nolti shear zone (MNSZ), Rocher du 

Loup shear zone (RLSZ) and Godé–Gormaya shear 

zone (GGSZ) (Fig. 1). The BNMB shear zone and the 

SSZ divide the Cameroon into three domains: the 

northwestern Cameroon Domain to the North, the 

Adamawa–Yadé Domain in the central part and the 

Yaoundé Domain mostly to the South. Several Pan–

African granitoid intrusions were emplaced in spatial 

relation with these shear zones, particularly within 

the Adamawa–Yadé domain (Fig. 2).  

(1) The southern domain comprises Pan–African 

metasedimentary and metaplutonic rocks (Nzenti et 

al., 1988; Ngnotué et al., 2000). The metasedimentary 

rocks derived from passive margin environment 

deposits at the northern edge of the Congo craton. 

This domain was thrust towards the South onto the 

Archaean Congo craton (Nédélec et al., 1986). The 

Pan–African deformation and coeval medium– to 

high– pressure granulite facies metamorphism are 

dated at about 620 Ma (Penaye et al., 1993; Toteu et 

al., 1994; Stendhal et al., 2006; Owona et al., 2011). 

(2) The central domain, which includes the study area 

comprises the NE Adamawa shear zone and other 

anastomosed faults, which constitute the Central 

Cameroon shear zone (CCSZ) system (Fig. 2). The 

syn-tectonic granitoids are of mainly high–K calc–

alkaline affinities, with emplacement ages around 600 

Ma (Toteu et al., 2001; Tagné Kamga, 2003; Tchameni 

et al., 2006). Paleoproterozoic crustal remnants dated 

at around 2.1 Ga (U/Pb zircon; Penaye et al., 1989; 

Toteu et al., 2001) have been described in this zone. 

(3) The northern domain consists of the 

Neoproterozoic volcanosedimentary schists, gneisses 

(with possible 2.1 Ga inheritances) and orthogneisses 

(Toteu, 1990). The volcanic rocks display both 

tholeiitic and alkaline affinities. This domain has been 

intruded by at least two episodes of Pan–African 

plutonism. The older one corresponds to pre– to syn–

tectonic calc–alkaline granitoids dated between 640 

and 620 Ma; the younger one corresponding to late–

tectonic granitoids, is assumed to have been emplaced 

around 580 Ma (Penaye et al., 1989; Toteu et al., 2001). 

The FFMZ is located at the western part of the 

Adamawa–Yadé Domain. It is made up, from the 

border to the core, of 1.5 km thick protomylonites, 

about 1 km thick mylonites and 0.5 km thick 

ultramyolites. Protomylonites are made up of quartz, 

K-feldspar, plagioclase and chlorite. They are 

medium– to coarse–grained with little granulation at 

the feldspar porphyroclast border. Mylonites are 

made up of quartz, K-feldspar, biotite, plagioclase, 

garnet, muscovite, cordierite, sillimanite and 

monazite. They are greyish in color and sometimes 

show leucocratic fine–grained banding. 

Ultramylonites, made up of K-feldspar, plagioclase, 

biotite, quartz, hornblende and oxides, are dominated 

by isolated porphyroclasts in very fine–grained 

matrix. They are characterized by mylonitic foliation 

(S) roughly parallel to shear plane (C). 

3. Materials and methods 

In this study, we have used classical field, Cubic 

Bézier curves and Ramsay’s fold classification 

methods. 

A total of 11 observation stations distributed in the 

protomylonites (02 stations) and mylonites (09 

stations) were investigated. Fold profiles of 06 

representative pictures were chosen from 06 different 

stations in mylonites. 119 data obtained by cubic 

Bézier curves method are reported in the Table 1. 

Data were obtained at LGE (Laboratoire de Géologie 

de l’Environnement, University of Dschang, 

Cameroon) using Fold-Profiler program. 

Structural elements such as folds, mylonitic foliations, 

stretching lineations, asymmetric porphyroclasts and 

boudins were studied and measured using classical  
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field methods. The results were statistically analyzed 

in the laboratory using Stereonet. Poles to mylonitic 

foliations, fold axes and stretching lineations have 

been plotted in the lower hemisphere Schmidt 

diagrams using conventional techniques. 

For the geometric analysis of folds, two quantitative 

methods were used: (1) the cubic Bézier curves 

method developed by Lisle et al. (2006) through 

FOLD PROFILER and (2) the Ramsay’s method. The 

cubic Bézier curves method is a mathematical 

function that fits folded surface; this program 

incorporates cubic Bézier curves, conic sections, 

power functions and superellipses. We have favored 

the cubic Bézier curves method due to the nature of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the folds to be fitted and the aim of our study. The file 

containing the digital image of representative fold to 

be analyzed was imported into the MATLAB FOLD 

PROFILER software and displayed on the screen. 

Following the on–screen instructions, each fold limb is 

analyzed separately as described by Srivastava and 

Lisle (2004) and Lisle et al. (2006). The Ramsay’s 

method is based on the use of orthogonal layer 

thickness variations. On a profile plane view of a fold, 

we firstly mark the hinge points and inflection points 

on the two bounding surfaces of the folded layer, and 

then draw the tangents to the folded layer at the hinge 

points. This is the zero dip ( = 0) reference. At  = 0, 

the orthogonal hinge thickness to is measured. 

Thereafter we construct other tangents at other  

angles and measure the orthogonal thickness (t) 

between these tangents for these  angles. The ratio 

t/to corresponding to t’ value, is plotted as ordinate 

against α as abscissa. 

4. Results 

4.1. Mylonitic foliation 

In the studied area, mylonitic foliation is better 

observed in mylonites. It is characterized by 

alternation of whitish quartz ribbons and bands of K–

feldspar porphyroclasts and dark bands made up of 

biotite, amphibole, and garnet (Fig. 3a). This mylonitic 

foliation strikes NE–SW (N30°E to N66°E) with (i)  

  

 

Figure 1. (a) Geological sketch map of Central–North Africa (western 

Gondwana) and location of the study area (redrawn from Küster and 

Liegeois (2001) according to Ngako et al., 2008). (b) Pan–African 

structural map of Cameroon (modified from Toteu et al., 2001 

according to Ngako et al., 2008). 1: Quaternary sediments; 2: 

Cameroon Line Volcanism; 3: Cameroon Line plutonism; 4: Mesozoic 

sediments (Benue Trough); 5: Late syntectonic subalkaline granitoids; 

6: Lom syntectonic basin (meta–sediments, conglomerates, volcanic 

ashes and lavas); 7: Cameroun Domain (WCD; early syntectonic basic 

to intermediate calc–akaline intrusion, 660–600 Ma); 8a: Poli Group 

(active margin Neoproterozoic super crustal and juvenile intrusion); 

8b: Yaoundé Group (intracratonic deposits); 9: Massenya–Ounianga 

gravity high (10–30 mGal); 10: Adamaoua–Yade and Nyong 

Paleoproterozoic remnants; 11: Craton; 12: S2 foliation and L2 

lineation trends; 13: F2 upright and overturned antiforms; 14: Syn–D2 

main frontal zone; 15: Syn–D1 thrust zone (separates the LP to MP 

zone in the North from the HP zone in the south); 16: Syn–D3 sense of 

shear movement; 17: Syn–D2 sense of shear movement. Large grey 

arrow represents syn–D1-3 regional main stress direction. Thick lines = 

shear zone (SZ): BSZ = Baché SZ; BNMB = Buffle Noir–Mayo Baleo 

SZ; CCSZ = Central Cameroon SZ; GGSZ = Godé–Gormaya SZ; 

MNSZ = Mayo Nolti SZ; RLSZ = Rocher du Loup SZ; SSZ = Sanaga SZ. 

 

Figure 2. (a) Geological sketch map of central lithotectonic domain 

(in Njanko et al., 2010) and localization of the study area; FFMZ = 

Fotouni–Fondjomekwet Mylonitic Zone. (b) Geological sketch map 

of FFMZ showing the sampled stations and locations of 

neighboring Fomopéa and Bandja plutons. 
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Figure 3. (a–c) Representative fold shapes from Fotouni–Fodjomekwet mylonitic zone determined by Fold–Profiler, note 

the dextral sense of shear and the shear direction parallel to the plane of the picture; (d) Rotated boudins; (e and f) σ– (e) 

and δ–type (f) porphyroclasts respectively from TN71 and TN68 stations. Coins are 2.7 centimeters diameter. (g and h) 

Microphotographs (crossed polars) of typical σ– and δ–type porphyroclasts. 
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moderate dips (between 49° and 61° towards the SE or 

NW; best poles at 156/39, 302/41, 322/29 at the 

Fomopéa granitic pluton border and 300/40, 302/45 

at the Bandja granitic complex border; Fig. 4) to (ii) 

strong dips (between 60° and 89° towards the SE or 

NW in mylonites; best poles at: 308/1 at Fotouni; 

143/23, 329/9, 309/27, 318/30, 307/2 at 

Fondjomekwet; 302/20 at Fodanti; Fig. 4). 

4.2. Stretching lineation 

Stretching lineation is observed in mylonite where it 

is materialized by linear prints of stretched quartz 

ribbons, biotite and needle form amphibole on 

mylonitic foliation. This stretching lineation strikes, 

NE–SW (N44°E–N56°E) with gentle plunges (4°–10°) 

towards the NE. In mylonite, stretching lineation best 

lines are at 56/9, 52/10 49/5 (Fig. 4). This 

subhorizontal stretching lineation on steep mylonitic 

foliation planes is evidence for the dominantly 

transcurrent nature of the shear zone. Figure 4 

indicates subhorizontal stretching lineation strike 

parallel to fold axes with also very low plunges (6°) 

towards the same direction (NE). 

4.3. Folds 

Folds are recorded in mylonites, at the core of the 

shear zone. They are intrafolial folds with different 

morphological aspects and occur generally as 

centimeter or meter sized. Most folds of the FFMZ are 

of Z– and S–shape (Fig. 3a–c). Their wave–lengths 

vary from 0.9 to 3 m and the amplitude between 0.23 

and 1 m. Most of them are closed folds with hinge 

thicker than limbs. Overturned folds (Fig. 3a and c) 

indicate the dextral sense of motion. Sometime, short 

limbs are sheared, thin (Fig. 3a) and define a shear 

plane of dextral movement.  

4.3.1. Fold shape analysis using fold-profiler 

Using cubic Bézier curves, four parameters were 

obtained: (i) shape parameter (L), (ii) aspect ratio (R), (iii) 

normalized fold area (a), and (iv) interlimb fold angle 

(ILA). Data are presented in Table 1. Folds from FFMZ, 

based on aspect ratio versus normalized area (Fig. 5a, b) 

are scattered between sine curves (35% of 

measurements), parabola (41% of measurements), and 

ellipse (24% of measurements) shapes. Based on the 

aspect ratio versus shape parameter diagram (Fig. 5c, d) 

and regarding the standard mathematical function 

associated, folds are either tight (ILA<30°; 26% of 

measurements), close (30°<ILA<70°; 42% of 

measurements) or open (70°<ILA<120°; 27% of 

measurements) folds. As shown on Figure 5, there is a 

real correlation between parabola shape of folds and 

close folds.  

4.3.2. Geometry analysis of fold using Ramsay’s method 

The method, based on layer thickness variations, uses 

the t’α versus α diagram (Fig. 6) of Ramsay (1967). In 

this diagram, folds from FFMZ are located in class 1C 

and class 3. Apart the unknown physical conditions of 

temperature and pressure, it appears that, the 

multilayered structure of the rock played an 

important role during the deformation. 

4.4. Boudins, σ– and δ–type porphyroclasts 

4.4.1. Boudins 

Boudins are observed in competent (quartzo–

feldspathic) layers where they are of pinch–and–swell 

type (related each other by a thin stretched quartzo-

feldpathic inter–boudin zone) and it is easy to note the 

rotation of asymmetric boudins with a dextral sense 

of movement (Fig. 3d and e). 

4.4.2. σ– and δ–type porphyroclasts 

Some K–feldspar megacrysts in the FFMZ develop σ 

and δ structures. These porphyroclasts are structures 

linked to rigid object in mylonitic matrix (Fig. 3 e–h). 

They are observed in shear bands and are used as 

shear indicators. The shape of both structures is 

controlled on one hand by the association of the object 

and the matrix and on the other hand by the shearing 

deformation gradient in shear planes in the matrix. 

According to the porphyroclast shapes, they are 

weakly to moderately deformed and undergo a 

relation recorded either around the clast or sigmoidal 

lens or in the matrix. Asymetric strain shadows are 

observed in thin sections (Fig.3 g and h). The 

recrystallized pressure shadow tail is strongly rotated 

by the porphyroclast or boudins. 

5. Interpretation and discussion 

5.1. Characterization of the shear zone 

The transcurrent FFMZ is characterized by 

protomylonites on the border of the shear zone and 

mylonites to ultramylonites towards its core. 

Mylonites are banded with alternation of competent 

boudinaged quartzo–feldspathic layers and ductile 

ferromagnesian incompetent layers displaying 

asymmetric porphyroclasts. The morphology of folds 

in the FFMZ (Fig. 3a–c) clearly points (i) to 

asymmetric fold shapes with dominant Z–folds 

developing long limbs and short limbs, and (ii) to a 

dextral sense of shear motion. This sense of shear is 

confirmed by σ– and δ–type porphyroclasts (Fig. 3e–f) 

which clearly evidence a dextral sense of shear along 

the FFMZ with typical geometry of synthetic folds 
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Table 1. Fold shape parameters obtained by cubic Bézier curves method. Three of six photos used here are presented in Figure 3 (a, b and c). 
 
Samples Photo 1                                

Shape Parameter (L) 0.3434  0.4848  0.3636  0.5455  0.4242  0.4848  0.4848  0.4848  0.3636  0.4848  0.4242  0.4848  0.6465  0.6869  0.9697  0.4848  1.2323  

Normalised area (α) 1.2061  1.2909  1.2182  1.3273  1.2545  1.2909  1.2909  1.2909  1.2182  1.2909  1.2545  1.2909  1.3879  1.4121  1.5818  1.2909  1.7394  

Aspect Ratio (R)  1.0285 0.3247  0.6975  0.2174  0.6353   0.3797  0.4342   0.4248  1.6149  0.4183  1.9194  1.1481  1.0691  1.9259  1.3141  1.0772  4.3300  

Interlimb Angle  (ILA) 65.1047  115.5575  84.7554  128.8801  84.3668  107.2137   99.7511  100.9771  43.0156  101.8509  33.3942  48.3297  36.5959  18.4702  2.6421  51.1180  -6.1425  

Samples Photo 1        Photo 2                      

Shape Parameter (L) 0.5253  2.0000  0.6263  0.4848  0.4848   0.7273  0.7475  0.4848  0.4848  0.7273  0.4848  0.4848  0.1414  1.0707  0.8889  0.6263  0.2828  

Normalised area (α) 1.3152  2.2000  1.3758  1.2909  1.2909  1.4364  1.4485  1.2909  1.2909  1.4364  1.2909  1.2909  1.0848  1.6424  1.5333  1.3758  1.1697  

Aspect Ratio (R)  0.8534  11.9316  0.9500  0.4665  0.2497  1.1942  1.3769  1.1374  0.8925  1.4846  0.5533  1.6515  2.2416  3.3158  1.4912  3.6795  1.1003  

Interlimb Angle  (ILA) 58.1768  -9.5816   42.9501  95.6740  128.2803  25.7290  20.7856  48.7321  59.9869  20.8192  85.9078  34.6482  41.9160  -2.4432  8.5226  11.5997  66.1944  

Samples Photo 2                                

Shape Parameter (L) 0.3030  0.5051   0.4444  0.5253  0.2424  0.1212  0.4040  0.2626  0.4242  0.1212  0.3232  0.4040  0.2626  0.1414  0.4848  0.3434  0.7071  

Normalised area (α) 1.1818  1.3030  1.2667  1.3152  1.1455  1.0727  1.2424  1.1576  1.2545  1.0727  1.1939  1.2424  1.1576  1.0848  1.2909  1.2061  1.4242  

Aspect Ratio (R)  1.0859  0.4184  0.9583  2.4429  2.2018  1.0921  1.1595  1.7500  4.0265  0.9991  0.9297  1.3604  1.0319  0.7990  0.5822  1.0046  2.0960  

Interlimb Angle  (ILA) 65.3870  99.5800  60.2026  21.9957  37.9742  77.6459  54.4046  45.6971  16.2752  82.6674  72.1064  47.3134  71.0979  94.1154  83.0070  66.3347  15.9121  

Samples Photo 2            Photo 3                   

Shape Parameter (L) 0.4848  0.3838  0.6263  0.9697  0.2020  0.3838  0.4040  0.4848  0.5859  0.2424  0.1010  0.6263  0.3434  0.2828  0.4444  0.2828  0.4848  

Normalised area (α) 1.2909  1.2303  1.3758  1.5818  1.1212  1.2303  1.2424  1.2909  1.3515  1.1455  1.0606  1.3758  1.2061  1.1697  1.2667  1.1697  1.2909  

Aspect Ratio (R)  1.2333  1.2202  1.5198  1.5861  1.2519  2.0435  0.2605  0.9963  2.7588  1.0259  0.8195  2.1543  1.1765  2.3541  2.3565  1.0381  2.7281  

Interlimb Angle  (ILA) 45.3401  53.5837  27.6307  2.1890  65.0265  33.5590  132.7761  54.6828  17.0745  72.8874  95.2946  19.6842  58.3301  33.8860  26.5314  69.2759  21.3865  

Samples Photo 3   Photo 4                             

Shape Parameter (L) 0.3232  0.4848  0.4848  0.4848  0.3838  0.5859  0.4848  0.3232  0.6263  0.4848  0.5657  0.4444  0.7071  0.2828   0.4848   0.4848  0.4848  

Normalised area (α) 1.1939  1.2909  1.2909  1.2909  1.2303  1.3515  1.2909  1.1939  1.3758  1.2909  1.3394  1.2667  1.4242  1.1697  1.2909  1.2909  1.2909  

Aspect Ratio (R)  0.7378  2.5185  0.8065  0.9096  1.5620  1.7945  0.6194  0.5581  2.1414  0.0408  1.0146  0.7423  1.7441  2.8958  1.8158  0.6299  0.6022  

Interlimb Angle  (ILA) 85.0607  23.1203  65.1399  59.0506  43.0544  25.9905  79.5009  100.9823  19.8005  170.9396  46.3509  73.6207  19.0685  27.8201  31.6780  78.5591  81.0878  

Samples Photo 5                             Photo 6   

Shape Parameter (L) 0.4848  0.4040  0.4848  0.2222  0.3838  0.3030  0.4848  0.4848  0.5657  0.4848  0.4848  0.4848  0.4040  0.4848  0.4848  0.7475  0.8081  

Normalised area (α) 1.2909  1.2424  1.2909  1.1333  1.2303  1.1818  1.2909  1.2909  1.3394  1.2909  1.2909  1.2909  1.2424  1.2909  1.2909  1.4485  1.4848  

Aspect Ratio (R)  3.9333  0.9581  3.5385  1.1191  3.1825  1.1258  1.7475   0.6456  4.2778  0.5382  1.6949  1.4095  2.3623  0.7451  0.4773  1.9814  0.9892  

Interlimb Angle  (ILA) 14.9232  63.7624  16.5666  69.5965  21.9149  63.5211  32.8508  77.1730  11.5953  87.4880  33.8122  40.1530  28.3180  69.3214  94.3716  14.5259  21.9595  

Samples Photo 6                                 

Shape Parameter (L) 0.4040  0.4242  0.6061   0.4848  0.4848  0.4848  0.4848  0.4848  0.4848  0.4848  0.4848  0.7475  0.3030  0.4848  0.1818  0.2424  0.4848  

Normalised area (α) 1.2424  1.2545  1.3636  1.2909  1.2909  1.2909  1.2909  1.2909  1.2909  1.2909  1.2909  1.4485  1.1818   1.2909  1.1091  1.1455  1.2909  

Aspect Ratio (R)  1.2036  0.8158  1.7818  1.6083  2.2972  2.8116  0.9853  1.0186  1.3720  1.9703  2.3559  0.2461  1.9892  1.4056  0.4918  1.0722  1.0712  

Interlimb Angle  (ILA) 52.6856  70.4264  24.9338   35.5205  25.2794  20.7658  55.2022  53.6555  41.1594  29.3050  24.6685   91.4759  38.6182  40.2555  117.9824  70.4889  51.3687  
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Figure 4. Mylonitic foliation trend map of the FFMZ associated with the low hemisphere diagrams of mineral stretching 

lineation and fold axes (shaded). 

 

Figure 5. Fold shape analysis by cubic Bézier curves method. (a–b) diagram of aspect ratio versus normalized area (a) with 

associated histogram (b). 
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characterized by a thin short limb. Folds Profiler 

characterizes folds from the FFMZ in the cubic Bézier 

plots (Fig. 5) mainly as close–folds. These close folds 

based on aspect ratio versus normalized area 

correspond to parabolic shape.  

5.2. Geometry and fold orientation 

According to Carreras et al. (2005), geometric analysis 

of folds with regard to the shear zone geometry and 

kinematics provides a clue to understand their  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

evolution. The whole spectrum of orientations and 

styles of folds from the FFMZ corresponds, in the 

classification diagram of Ramsay, dominantly to 

classes 1C and 3 (Fig. 6). They correspond to tight–, 

close– and open–folds. According to Ramsay (1967), 

Lisle (1997) and Srivastava and shah (2006, 2008) the 

formation of Ramsay class 1C folds is due to the 

flattening on a parallel fold. At high angle to the shear 

direction, folds display a rather open shape with axial 

plane forming moderate angle to the shear zone and 

they plot predominantly as type 1C of Ramsay’s 

classification (Carreras et al., 2005). The class 3 fold 

shape involves the susceptibility of the more 

competent layers (quartz and feldspar rich) against 

the ferromagnesian less competent layers to ductile 

 

Figure 5. Fold shape analysis by cubic Bézier curves method. (c–d) diagram of aspect ratio versus shape parameter (c) with 

associated histogram (d). 

 

Figure 6. Ramsay’s classification diagram of t’α against α 

indicating the location of folds from Fotouni-Fodjomekwet 

mylonitic zone. 

 

Figure 7. Lower hemisphere projection diagram of poles to 

mylonitic foliation (contours), stretching lineation (empty circles 

with tails) and fold axis (full circles with sense of rotation) and 

asymmetry separation angle method applied to a population of 

folds in FFMZ. For poles to mylonitic foliation, contours are at 2, 4, 

6, 8, 10, 12, 14, 16 and 18%. 
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deformation. Fold shape in competent layer varies 

with ductility contrast between the competence of 

adjacent layers (Ramsay, 1967). Folds accommodate 

shortening by active bulking until the inner arc of the 

hinge is pinched (Carreras et al. 2005). Subsequently, 

the accommodation of shortening by shear–induced 

flattening leads to fold tightening. This can occur at 

any stage of fold rotation as evidenced by the variable 

geometry of folds with hinges at similar angles to the 

shear direction. In Ramsay’s folded surfaces 

classification, although based on layer thickness 

variations (method used in this work) folds display 

convergent dip isogons on the long limbs and nearly 

parallel dip isogons on the short limbs of the folds. 

This behavior, according to Carreras et al. (2005) can 

be explained in the setting of a continuum of fold 

rotation and shear induced flattening. The various 

geometries of FFMZ folds can be explained by (i) the 

structuration (alternation of centimetric to decimetric 

ferromagnesian layers and centimetric to millimetric 

quarzofeldspathic layers) in mylonites involving the 

mechanical properties of the interfaces between layers 

and the thickness of the different layers in the 

mylonite, (ii) the folding mechanisms that associate 

shear with the compressive component in a ductile 

shear zone and (iii) the change in rheological 

properties of the layers as a result of changing 

pressure and temperature conditions during the 

period of fold formation. The FFMZ folds are 

predominantly asymmetric and correspond to 

synthetic folds. The FFMZ shows the prevalence of a 

shear–related asymmetry as shear sense indicator. 

Despite the variability in axis orientation (observed in 

the field) the coherence of the data indicates that these 

folds are all associated with a single shearing event. 

As shown in Fig. 7, the position of (1) the mylonitic 

foliation poles, (2) the stretched lineation, and (3) the 

fold axis enables us, according to Carreras et al. (2005; 

Fig. 14c) to confirm the relationship between shear 

direction, stretching lineation and fold orientation.  

Njonfang et al. (2008) noticed the unclear relationship 

between the sinistral emplacement of the Bandja 

magmatic complex and the dextral movement of the 

Central Cameroon Shear Zone. This study suggests 

that the sinistral kinematic markers recorded in the 

Bandja plutonic complex and dated at 604-557 Ma 

(Nguiessi Tchankam et al., 1997) is coeval to the 

sinistral D2 event described by Njanko et al. (2010) in 

the Fomopéa pluton and dated at 613-590 Ma. We 

then conclude that the FFMZ marks the SW extension 

of the CCSZ and post-dates the emplacement of the 

Bandja plutonic complex. 

6. Conclusion 

The kinematic markers of the FFMZ include folds, 

boudins, σ– and δ–type porphyroclasts, S and C’ 

structures. Detailed analysis of folds led to 

asymmetric fold shapes with dominant Z–shape folds. 

In cubic Bézier diagrams, Fold Profiler program 

ranges tight–folds, close– and open–folds of the FFMZ 

in parabolic, sine, cosine and elliptic shape folds with 

mostly parabolic shape. In Ramsay classification 

diagram, folds plot in class 1C and class 3 of similar 

like folds. The dominant Z–shape folds are consistent 

with the ductile dextral shear sense indicated by 

asymmetric boudins and porphyroclasts geometry. 

This result contrasts with the sinistral shear sense 

described for the emplacement of the Bandja plutonic 

complex. We conclude (on the basis of the 

geochronological data) that the sinistral kinematic 

markers of the Bandja complex predated the FFMZ. 
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