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Figure Captions

Figure 1.  Geologic map of the Himalayan range in Nepal after LeFort [1996].  The box outlines

the boundaries of the Annapurna-Manaslu-Ganesh region of central Nepal (Figure 2).  The

names of some of the High Himalayan and North Himalayan granite bodies are included for

reference.

Figure 2. Geologic map of the Annapurna-Manaslu-Ganesh region of central Nepal after

Colchen et al. [1980].  The areas outlined by the boxes are transects along the Marysandi

River (left; see Figure 3) and Darondi Khola (right; see Figure 4) from which samples were

collected. Isograds are dashed and labeled.  The pyroxene isograd refers specifically to the

metacarbonate lithologies.  The "?" indicates the presence of these structures are debated.

Figure 3.  Sample location map from rocks collected along the Marysandi River.  These samples

are indicated by "MA#" in the text of the paper. Town names are in boxes and designated by

a star.  Isograds are dashed and labeled.  See Figure 5a for the cross section through A-A'.

Figure 4. Sample location map from rocks collected along the Darondi Khola. These samples are

indicated by "DH#" in the text of the paper.  Town names are in boxes and designated by a

star. The isograds are dashed and labeled.  See Figure 5b for the cross section through B-B'.

Figure 5. Geologic cross-sections along (a) the Marysandi River and (b) Darondi Khola

transects. See Figures 3 and 4 for the traverse locations.  These cross sections are not

vertically exaggerated.

Figure 6. (Left)  Particle paths (a), (b), (c), and a P-T path predicted for a Lesser Himalaya

Formation (= LHF) rock collected immediately beneath the MCT if the fault experienced a

single episode of slip.  (a) The rock, seen as a dark circle, is buried beneath the Greater

Himalayan Crystallines (=GHC).  (b) Thrusting stops and heat is supplied across the MCT
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ramp as indicated by the thicker line.  (c) The rock is exhumed by erosion.  A schematic P-T

path followed by this sample indicates that maximum temperature (Tmax) is experienced

after maximum pressure (Pmax).  (Right)  Distribution of Th-Pb monazite ages versus

distance from the MCT.  The upper bound of the grey distribution is for a larger grain,

whereas the lower bound is for a smaller grain.  Crystallization is assumed to take place only

at ~25 Ma.

Figure 7. (Left)  Particle paths (a), (b), (c), and a P-T path predicted for a Lesser Himalaya

Formation (= LHF) rock collected immediately beneath the MCT if the footwall experienced

two episodes faulting.  (a) The rock, seen as a dark circle, is buried beneath the Greater

Himalayan Crystallines (=GHC).  (b) Thrusting is transferred to another fault, the MCT-I, but

the MCT ramp continues to supply heat as indicated by a thicker line.  (c) The rock is

exhumed by slip along the MCT-I.  A schematic P-T path followed by this sample indicates

that maximum temperature (Tmax) is experienced at maximum pressure (Pmax).  (Right)

Distribution of Th-Pb monazite ages versus distance from the MCT. The upper bound of the

grey distribution is for a larger grain, whereas the lower bound is for a smaller grain.

Crystallization is assumed to take place at 25 Ma north of the MCT, at 15 Ma between the

MCT and MCT-I, and at 6 Ma south of the MCT-I.

Figure 8.  Electron-microprobe X-ray element maps of (a) Mn, (b) Ca, (c) Mg, and (d) Fe for

Domain 1 garnet MA49.  See Figure 3 for sample location. Compositions along the white

arrow are shown in Figure 11.  The scale bar is 500 µm.

Figure 9.  Electron-microprobe X-ray element maps of (a) Mn, (b) Ca, (c) Mg, and (d) Fe for

Domain 2 garnet MA27. See Figure 3 for sample location.  Electron-microprobe X-ray
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element maps of (e) Mn, (f) Ca, (g) Mg, and (h) Fe for Domain 2 garnet MA33.

Compositions along the white arrow are shown in Figure 11.  The scale bar is 500 µm.

Figure 10.  Electron-microprobe X-ray element maps of (a) Mn, (b) Ca, (c) Mg, and (d) Fe for

Domain 3 garnet MA61. See Figure 3 for sample location.  Compositions along the white

arrow are shown in Figure 11.  The scale bar is 500 µm.

Figure 11.  Mole fractions of (a) spessartine, (b) grossular, and (c) Fe/(Fe+Mg) across garnets

from Domain 1, 2, and 3.  The distance across each of these garnets is normalized (=actual

/maximum distance from rim) so that 0= rim, and 1.0= core.  X-ray element maps of these

garnets are shown in Figures 8-10.  For original electron microprobe analyses and actual

distances, see the data repository.

Figure 12.  Thermobarometric results from the Darondi Khola and the Marysandi River transects

plotted versus structural distance from the MCT.  See Figure 13 for these results plotted on a

P-T diagram.  The temperature within a range of 0-1000 MPa is plotted for samples MA79,

MA83, MA64, MA68, and MA58.  The width of the symbol indicates uncertainty.  Dark

boxes are from the Darondi Khola, and white boxes are from the Marysandi River transect.

Sample numbers are in or near the boxes. (a) Temperature data with both the 25°C/km

geotherm (bold dashed line) and an estimated thermal gradient of -18°C/km (lighter dashed

line) indicated.  (b) Pressure data with both the 0.37 km/MPa lithostatic pressure gradient

(bold dashed line) and an estimated pressure gradient of -0.06 km/MPa (lighter dashed line)

indicated.  Mineral compositions used to calculate these pressure and temperature conditions

are available in the data repository.

Figure 13.  Metamorphic pressures and temperatures calculated for Domain 2 and 3 garnet-

bearing assemblages collected along the (a) Marysandi River and (b) Darondi Khola
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transects.  (b) P-T paths for Darondi Khola and Marysandi River transect garnet-bearing

assemblages.  Paths that show garnet growth with increasing pressure and temperature are

indicated with a bold line.  See Table 1 and the data repository for the mineral compositions

used to calculate these conditions.

Figure 14.  BSE images of Domain 1 sample MA45 with age information (1σ) indicated. The

scale bar is 100 µm. mus = muscovite; grt = garnet; bt = biotite; qtz = quartz.  Details

regarding the analyses are available in the data repository.

Figure 15.  BSE images of Domain 2 samples MA33 and MA83 with age information (1σ)

indicated.  The sample number is indicated in the top left corner of the image.  See Figure 9

for X-ray element maps and electron microprobe compositional information for the MA33

garnet.  The scale bar is 100 µm. chl = chlorite; ilm = ilmenite; gr = garnet; bt = biotite.

Details regarding the analyses are available in the data repository.

Figure 16.  BSE image of Domain 3 sample MA84 age information (1σ) indicated.  The scale

bar is 100 µm. Details regarding the analyses is available in the data repository.

Figure 17.  BSE images of Domain 3 sample MA86 with age information (1σ) indicated.  The

scale bar is 10 µm. aln = allanite, bt = biotite.  Details regarding the analyses are available in

the data repository.

Figure 18.  Weighted mean Th-Pb monazite and K-Ar mica age distribution map along the

Marysandi River.  The ion-microprobe Th-Pb monazite ages are shown in bold numbers and

the 40Ar/39Ar mica ages are in boxes.  The age of a single monazite grain is noted by "+".

The mica ages are from Edwards [1995], Coleman [1996b] and Coleman and Hodges [1998].

All errors are 1σ.
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Figure 19.  Weighted mean Th-Pb monazite and total gas 40Ar/39Ar mica age distribution map

along the Darondi Khola.  The ion-microprobe Th-Pb monazite ages are shown in bold

numbers and the K-Ar mica ages are in boxes. Ages of single monazite grains are noted by

"+".  The mica ages are from this study.  All errors are 1σ.

Figure 20.  Th-Pb monazite ages from the Darondi Khola and Marysandi River traverse plotted

versus structural distance normal to MCT.  Each datum represents a single spot analysis with

1σ error bars.  Monazite inclusions in garnet are indicated by red.  Only the ages since 60 Ma

are plotted in the diagram. Details regarding the analyses are available in the data repository.


