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Fig. 9. Tectonic and bathymetric setting of Taiwan with \.i‘.lO\.ll)’ tn:nglc for arc-continent collision in Taiwan
assuming plate motions of Seao [1977].
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A, {SEmIFnsemary)
SAMPLE AGE
o MNN 19
e LNN 19

m NN16-18
A NN13-15

Unracling

Lo 8 (Med G
Low-Grade + jun-Gra
(Melam-arphic) (Sedimentary) Metamorphic)
B.

Lmi Lm2
(Low-Grade [Medium-Grade
Melamorphic) Metamorphic)

Fig. 6.—Ternary diagram of lithic fragments defined in this paper:
sedimentary (Ls); low-grade metamorphic (Lm1); and medium-grade
metamorphic (Lm2). A) Distribution of sandstones within a well-de-
fined compositional field. Note that the oldest samples plot near the Ls
corner, and younger samples become progressively enriched firstin Lml
and later in Lm2. B) Same disgram plotling means and standard de-
vialions of each age group. Note the sirong age dependence of the com-
pasitional trend; this reflects unroofing of the (meta)sedimentary com-
plex through time and erosion into progressively deeper (higher-grade)
levels in the collision belt.

TasLe 3.— Caleulation of uplift rate

TIMING ol collision-related metamorphism. based on plate kinematic
and stratigraphic studies (Suppe 1981; Chi ct al. 1981; Buchovecky
1986), about 4.5 Ma.

CONDITIONS of metamorphism, based on petrology and gcochemistry
of metamorphic rocks in the Central Range (Emst 1983),

Lml: T =325 * 75°C P = 3 kbar (chlorite grade)
Lm2: T =425+ 75°C P = 4 kbar (biotite grade).

DEPTH of melamorphism: Modern geothermal gradieat in western
Taiwan (Suppe and Witke 1977) = 30°C/km. Assuming lithostatic
gradient of about 3 km/kbar, depth of Lm2 metamorphism = [2-15
km.

TIMING of surface erosion of biotite-grade (Lm2) metamorphic rocks
based on ternary Ls-Lml-Lm2 diagram (this paper), about 1.4 Ma
(= midpoint of lower NN19).

RATE of uplift: Biotite-grade metamorphic rocks uplifted from 1215
km depth to the surface between about 4.5 and L4 m.y. (= 3.1 m.y.):
Uplift rate = 3.9 10 4.8 km/m.y.
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TR W ke L oo o © . s Seafloor s ¢ 3 7
+ . ~Transgressional? | o+ L Late Pleistocene -
. ! : i Holocene .»
. Subaerial/channel fill ? ¢
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e '; .7 Erosion Surface
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Peninsula showing late Pleistocene erosion surface (and possible channel), infilled sediment ((}hEIHHC|
sands?), a transgressional layer (presumably sand and peat), and an acoustically transparent surtace se-
quence (Holocene neretic muds). Length of record is 40 minutes, or about 4.5 km. Distance belween
vertical (scale) lines is 25 ms.

40° (-
380 -
36° -
34°
32°
HOLOCENE
SEDIMENT
THICKNESS
ape |- {meters) -
@ Core lacation, wath thickness of
07 sedmenl (in metars) younger thon
** opproxmately 1011 thousond years
7S | b untgi
6 bordtan] Yelom Rover bosn.
2g°n L | 1 : 1 1 1 I
116° t1g° 120° f22° 124° 126° 128°E

Fia. 4.—Thicknesses of Holocene marine sediment interpreted from land-based and marine-seismic data.
Thicknesses are in meters. Sediment isopachs off the Yangtze River are from Gao et al. (1982). Dots with
numbers designate Holocene sediment thicknesses (in melers) penetrated by cores; data from Yanagida
Kaizuka (1982), Wang and Wang (1982), Liu ct al, (1983), Peng et al. (1984), and Chen et al. (1985). Dotted
lines show the approximate north and south boundaries of Yellow-River sediment. Sediment volumes were
computed within these boundaries. The N-S dotted line cast of Lijin represents the assumed boundary
between the northern delta and the Shandong mud wedge; in reality these two features are conlinuous,
the mud wedge in fact at least partly may represent an older delta.



chemical erosion rate in Tg/million sq km
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TABLE 1|

Major EvenTs IN THE YELLOW River DRAINAGE Basin DURING THE PasT 2300 YEARS

AND THEIR EFFECTS ON SEDIMENT DiscHARGE

E;lirnatcd Estimated Land over
SZage of annual load time interval
Years Event modern load (x10%) (x10°)
600AD-present Heavy agricultural usage:; 100 1.2 1656
extensive erosion of loess .
plateau
S0AD-600AD Mongol invasion; steppes 50 6 3
retumn to grazing pastures . )
200BC-60AD Agricultural use, with 80 1.0 250
many river channels di- ’
verting silt to the ocean
340BC-200BC River channeled; loess 35 4 59
plmelau mosltly forested; .
relatively little sediment Lo Shal

lost by channel overflow

TABLE 2

VoLuME oF SEDIMENT IN VARIOUS AREAS AND FaAcCIES

%% of Total

Volume Holocene

(km?*) Shelf Sediment
Distal Mud Lens 360 13
Cheju Mud Patch 110 4
South Delta 1290 46
North Delta 540 19
Shandong Mud Wedge 510 18
SUBTOTALS 2810 100
Escaping Shelf 200

3000

TOTAL SEDIMENT

Nore.—The distal mud lens is defined as those sediments between 0 and $ m in thickness, excluding the Cheju mud patch. The Cheju mud
patch refers to the local thickening of sediments thicker than § m. The Shandong mud wedge is presumed to be the distal portion of the nonth
deltatitis defined as those sediments north and south of the Shandong Peninsula ard east of approximately 120°E that are thicker than 5 m (see

fiz. 4).
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