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locations for bulk geochemical analysis of the three 
lithologies mapped in the catchment. A sledgehammer or 
gas-powered drill was used to obtain fresh samples. In the 
lab, we ground subsamples of this material to <50 �� m in a 
tungsten carbide grinding pot using a SPEX shatterbox. 
After driving off water and any volatiles in a muffle furnace 
at 550°C for 12 hours, we generated fused beads of 
carefully massed powder and lithium tetraborate (typically 
at a ratio of 1:9) and measured concentrations of major 
elements in the samples by x-ray fluorescence at the 
University of Wyoming. Results are reported in Dataset S2 
 At two sites, we also sampled slightly weathered (i.e., 
partly disaggregated) rock from outcrops, exploiting natural 
granular disintegration in the field to aid in breaking 
minerals apart in the lab for determination of mineral size 
distributions. One sample came from Lone Pine 
Granodiorite and the other came from Whitney 
Granodiorite. We measured the size distributions of the 
minerals in each sample by sieving after disaggregating the 
grains by hand and with a rubber mallet under gentle 
pressure. The results are reported in Fig. S3. 

SI Discussion 
 
Anomalous Ages. A total of 80 ages were measured in 
apatite crystals plucked from the crushed sample of very 
coarse gravel. However, there are seven estimates that fall 
outside the plausible range of ages, which we calculate to be 
22.5–67.5 Myr, based on the age-elevation relationship (Eq. 
S1) and the 2045–3947 m elevation range in the catchment. 
Six of these aberrant ages (i.e., grains 6, 7, 10, 29, 30, and 
72; Dataset S4) are older than the measured crystallization 
ages in the bedrock (~85 Myr) (3). Hence, we can exclude 
them from our analysis because apatite-helium ages cannot 
plausibly be older than the rock itself. Nevertheless, this 
raises the question of why their apparent ages are so high. 
Although the apatite crystals were carefully screened for 
visible mineral inclusions, there is a chance that micro-
inclusions of zircon (i.e., with high U and Th content 
relative to the host apatite) exist in some or all of the grains. 
Zircon is insoluble in the presence of nitric acid; hence any 
zircon inclusions in our grains, if present, would not have 
dissolved during sample preparation. In that case, the 

Fig. S3. Granular weathering and grain size. Outcrops of both the Whitney (A) and Lone Pine (B) granodiorites often exhibit extensive 
granular disintegration. Example in (A) is from the nearby Lubkin Creek catchment, where Whitney Granodiorite crops out at the same 
elevations (in this case at 2,290 m) as Lone Pine Granodiorite on Inyo Creek slopes. The evidently similar ease with which the two rock 
types break down by granular disintegration (C-D) at similar elevations suggests that differences in bulk geochemistry and mineralogy 
probably play minor roles in the differences in sediment production shown in Fig. 2 in the main article. Although the Whitney contains up to 
10% large potassium feldspar phenocrysts, the grain size distributions of minerals are very similar overall between the two lithologies (E). 
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daughter product (4He) would have been measured by 
NGMS, while the parent nuclides (of U and Th) associated 
with insoluble zircon would not have been detected by ICP-
MS, leading to anomalously old apparent apatite-helium 
ages. We suggest that the older-than-plausible ages 
(highlighted in Dataset S4 with italics and asterisks) 
probably reflect unmeasured parent nuclides in insoluble 
zircon micro-inclusions. 
 The aberrantly young (10.3 Myr) age of crystal 14 is 
more enigmatic. It could, for example, reflect partial 
resetting of 4He due to wildfire-induced heating (38). 
However we suspect this phenomenon is uncommon at Inyo 
Creek, due to the lack of vegetation (Fig. 3E); with limited 
fuel for wildfires, it seems unlikely that the catchment could 
support the long, intense fires needed to reset 4He in apatite 
(38). Similar arguments were made about ages from detrital 
apatite in the finer sediment (12). Furthermore, it has been 
noted (12) that paleoecological evidence from nearby 
Owens Lake suggests that forests in the Sierra Nevada were 
less extensive during glacial times (39). This implies that 
fuel for wildfires at Inyo Creek was even less abundant in 
the past than it is today.  
 In addition to simply being too young, crystal 14 also 
has U and Th concentrations that are extremely high relative 
to any other crystal analyzed here. This gives us a statistical 
basis for excluding it and moreover points to possible 
analytical problems in the U and Th analyses as an 
alternative to the wildfire explanation for the low inferred 
age. In any case, we exclude it from the analysis along with 
the six ages that exceed the crystallization age of the Inyo 
Creek catchment bedrock. Hence, in calculating the 
distributions reported in Fig. 2, we used 73 of the 80 
measured ages for gravel. Including the excluded ages 
would not substantially change the results of our 
comparisons; the average age would be somewhat different 
(i.e., 46.5 Myr with the aberrant ages included compared to 
44 Myr without), as would the median (i.e., 43.9 Myr with 
compared to 41.6 Myr without), though not by enough to 
substantially alter our results. In fact, we would actually 
conclude that gravel originates from even higher elevations 
on average than we do without the outliers. Including them 
would therefore amplify (not eliminate) one of the major 
results reported in the main article. 
 Our exclusion of ages that fall outside the plausible 
range for the catchment ultimately raises questions about the 
reliability of ages that fall within the range as well. For 
example, it is possible that grains with ages that fall within 
the limits defined by catchment bedrock also contain 
undetected zircons, and thus higher-than-measured parent 
nuclide concentrations. However, our analysis is robust 
against this type of bias to the extent that the gravel, finer 
sediment, and bedrock age distributions are all similarly 
prone to it; in our evaluation of the null model of uniform 
erosion, the apatite-helium ages in gravel and finer sediment 
are compared to the bedrock age distribution, which is 
ultimately based on ages of apatite from the same bedrock 

substrate that produced the sediment. Thus, the bedrock 
samples should exhibit the same bias as the samples of 
gravel and finer sediment, to the extent the bedrock age 
distribution is based on apatite grains that also contain a 
share of undetected zircons. As a result, we cannot rule out 
the possibility that the absolute ages measured here are 
biased somewhat by undetected zircons. However our use of 
these ages as tracers of source elevations is not biased, 
provided that apatite crystals sampled for the age-elevation 
relationship (Eq. S1) are representative of apatite crystals 
sampled for the detrital analyses. 
 
Differences in Age Distributions. Inputs and outputs of our 
paired tests of CADs are reported in Dataset S6. We 
calculated Kuiper’s V from CADs as described above. 
Values of QKP represent probabilities of the largest 
differences in distributions (i.e., V) under the null 
hypothesis that the CADs are the same. Hence, a value of 
0.05 for QKP indicates that a difference of V or bigger would 
arise by chance 5% of the time when the distributions are in 
fact the same. The comparisons of finer sediment versus 
bedrock and finer sediment versus gravel yield p values of 
0.007 and 0.002 respectively (Dataset S6). Meanwhile, the 
Kuiper test of the CAD of gravel versus the CAD of 
bedrock yields a p value of 0.02. 
 In our Kuiper test of the age distributions of bedrock 
and the finer sediment, the assessment of significance 
differs markedly from results reported in the study that 
originally published the ages of the finer sediment (cf. ref. 
(12)). In that study, the two distributions were judged to be 
not significantly different (12), based on Kuiper testing, 
whereas here, we judge them to be different with a 
significance level of p = 0.007 (Dataset S6). The difference 
likely arises from differences in the way the Kuiper test was 
employed. Here, we employed the Kuiper test in the 
standard way, as outlined in Kuiper’s original paper (16) 
and as summarized in modern statistical texts (17); the 
cumulative distributions (our CADs, constructed following 
procedures in ref. (13)) of each pair of measured 
populations were compared in a single test (in this case, 
between the ages in finer sediment and the ages in bedrock).  
 
Differences in Nuclide Concentrations. The calculation of 
spatially averaged erosion rates from cosmogenic nuclides 
assumes that <P>, the spatially averaged production rate of 
10Be, can be reliably estimated (Eq. S6). To estimate <P>, 
studies often use standard scaling methods (31) to evaluate 
the production rate at each elevation in the catchment and 
then take the average of the production rates thus inferred. 
However, at Inyo Creek, the distribution of source 
elevations and thus the average <P> is different for each 
size class. This shows that the assumption that <P> can be 
reliably calculated from the elevation distribution is not 
always valid. At Inyo Creek, because the coarser sediment 
originates from higher elevations on average, it also 
experiences a higher <P> than the finer sediment. This 
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implies that nuclide concentrations would vary with particle 
size even if erosion rates were uniform across a catchment, 
because of variations in <P> among the particle sizes. 
 Alternative production rate biases have been invoked to 
explain differences in nuclide concentrations across samples 
with different sediment sizes (36, 40, 41). For example, in 
sediment from Puerto Rico catchments (36), such variations 
in nuclide concentrations have been attributed to effects of 
landsliding, under the assumption that landslides generate 
coarse sediment with low nuclide concentrations by 
liberating it from depths shielded from cosmic radiation. In 
contrast, in the Smokey Mountains catchments (40), where 
landsliding does not appear to be very frequent on slopes, 
observed decreases in nuclide concentrations with 
increasing particle size may reflect a lower erosional source 
elevation and thus a lower average production rate for the 
coarse sediment (40). This could arise if the breakdown of 
particles in the stream eliminates coarse sediment eroded 
from high elevations in the catchment headwaters, such that 
coarse sediment in the stream at the sampling point is 
derived from mostly lower elevations. In that case, 
differences in nuclide concentration might reflect effects of 
comminution in streams (40), rather than differences in the 
particle sizes of sediment produced on slopes. At Inyo 
Creek, the apatite-helium ages show that gravel clearly 
originates from higher, not lower elevations (Fig. 2). 
Moreover, breakdown rates are likely low at Inyo Creek, 
due to the short travel distances and hard, granodiorite 
source material. 
 An additional bias can arise when the target mineral for 
nuclide production (usually quartz) varies in concentration 
with elevation in the underlying bedrock. If it does, the 
production rate would either be overestimated or 
underestimated depending on whether quartz content 
decreases or increases with elevation. We have no basis for 
expecting variations in quartz concentrations at Inyo Creek; 
all of the underlying bedrock is granodiorite (3) with quartz 
concentrations ranging from 20 to 30% by volume (37). 
 In our study, we can quantify the difference between 
the cosmogenic nuclide production rates of the two size 
classes, because we know (from the apatite-helium data) the 
source elevations of the gravel and finer sediment. We 
estimate that the gravel originates from ~300 m higher on 
average (Dataset S7) and thus has a 19% higher average 
nuclide production rate (31). This would impart the gravel 
with a higher 10Be concentration, relative to the finer 
sediment, if the overall erosion rate (for all size classes 
combined) were spatially uniform in the catchment. Instead 
we find that the gravel has a markedly lower nuclide 
concentration relative to the finer sediment. This implies 
that erosion rates are not spatially uniform but instead 
increase with elevation across catchment slopes; an 
altitudinal increase in erosion rates can explain the lower 
10Be in the gravel, despite its higher average source 
elevation and correspondingly higher 10Be production rate. 

 An alternative explanation for the discrepancy in 
nuclide concentrations is that gravel is eroded from depths 
that are shielded from cosmic radiation, while the finer 
sediment is derived from the surface. To evaluate this 
possibility, we estimated that the shielding depth for gravel 
would need to be 45 cm across the entire catchment to 
produce the observed nuclide concentrations for the limiting 
case that finer sediment is derived solely from the surface 
and gravel is derived solely from depth. This is a minimum 
estimate of the depth of landsliding that would be needed 
across the entire catchment to explain the difference in 
nuclide concentrations. In the more likely event that at least 
some of the finer sediment is derived from depth and some 
of the gravel is derived from the surface, the catchment-
wide depth of landsliding would need to be significantly 
greater. We consider this scenario to be unlikely.  
 
Difference in Sample Location. In picking our sampling 
point, our intent was to sample as closely as possible to the 
sampling point of the finer sediment in ref. (12). Using the 
available information in ref (12), we chose a site spanning 
~30 m of channel length at an elevation along the creek of 
2060 m (36.58886°N, 118.20289°W; WGS84). Here, the 
total catchment relief is 1887 m (measured to the summit of 
Lone Pine Peak), closely matching the reported relief at the 
sampling point of the finer sediment (i.e., 1905 m – see page 
726 in ref. (12)). However, we have subsequently learned 
that the sampling site of the finer sediment in 2002 was 
located at 36.591983°N, 118.199661°W, at an elevation of 
1950 m (corresponding to 1997 m of total relief). 
 The difference in sampling locations in 2002 and 2011 
raises the question of whether it might significantly 
confound the inferences and interpretations in our analysis 
of sediment production and erosion. There are several 
reasons why we can be reasonably certain that this is not the 
case. First, our interpretations relate to spatial variations in 
sediment production and erosion across an entire catchment, 
and the differences in catchment area for the two sampling 
points is only 0.1 km2, or about 3% of the 3.4-km2 
catchment area at our 2011 sampling point. This is too small 
to lead to a significant difference in the distribution of 
apatite-helium ages. In fact, only one of the analyzed apatite 
grains, 02TEIC01-045, has an age that implies a source 
elevation that falls within the extra sliver of area 
encompassed by the slightly larger 2002 study catchment 
(Dataset S5). The implied source elevation of that grain is 
2090 m. Only ~20% of the length of the 2090 m contour 
line in the larger catchment is unique to the larger 
catchment, implying that there is an 80% chance that the 
lone, potentially confounding apatite grain actually 
originated on a slope that falls within both catchments (and 
thus is not confounding at all). Hence, our comparison of 
apatite-helium age distributions is insensitive to the 
difference in sample location. 
 The analysis of 10Be in detrital quartz is more prone to 
confounding effects of differences in sample location 
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because it integrates over thousands of sediment grains – 
i.e., many more than the 125 analyses of detrital apatite-
helium ages. Hence it is likely that the sample of quartz 
from the previous study had at least a few grains that 
originated from the extra sliver of area unique to the larger 
catchment. Even so, these grains almost certainly made up a 
small fraction of the total number of grains sampled, and 
thus were not abundant enough to strongly influence the 
results. This is corroborated by 10Be in quartz from our 
sample of sand collected in July 2011 at the 2060 m 
elevation site. Our sand, with grain sizes ranging from 0.25 
to 2 mm, was finer than the ref. (12) sample, which 
consisted of 60% coarse sand, plus 30% pebbles and 10% 
coarser sizes up to 40 mm. (To dispel any semantic 
confusion about which sample is which, we remind the 
reader that we call the ref. (12) sample the “finer sediment” 
elsewhere in the SI and the main text because of its 
relationship to the 32–48 mm particles that we focused on in 
our study.) Given that gravel originates from higher 
elevations, which we inter to be eroding faster than lower 
slopes, where finer sediment originates (Figs. 2 and 3C), we 
would expect a sample consisting of just sand to have a 
higher cosmogenic nuclide concentration (due to the slow 
erosion rates at low elevations) than a mix of sand, pebbles, 
and gravel, such as the one analyzed in ref. (12). This 
expectation is consistent with our observations (see Dataset 
S7): the 10Be concentration in the sand collected in 2011 is 
1.82(±0.06)×105 atoms g-1, compared with the corrected 
value of 1.56(±0.01)×105 atoms g-1 in the mixture of sand, 
pebbles, and gravel collected in 2002 (12). This internal 
consistency in 10Be concentrations suggests that there is 
good agreement in 10Be concentrations from one place to the 
next over short distances in the creek. It also suggests that 
there is good year-to-year consistency in sediment sourcing 
from catchment slopes, implying that the results reported in 
Figs. 2–5 in the main text provide a robust picture of 
sediment production and erosion from the catchment. 
Together, our considerations of plausible effects of sediment 
inputs from the extra sliver of area in the larger catchment 
indicate that the difference in sampling locations is not a 
significant confounding factor in our analysis.  
 
Differences in Lithology. Bedrock throughout the 
catchment is granodiorite, consisting of three mapped units 
(3): the Lone Pine Granodiorite (Klp), in the lower 30% of 
the catchment; the Paradise Granodiorite (Kp), in a narrow 
band of area at mid elevations; and the Whitney 
Granodiorite (Kw), in the upper 60% of the catchment (Fig. 
3G, main text). The Klp unit, which intruded the Sierra 
Nevada Batholith during the early stages of the Whitney 
Intrusive Series, differs somewhat from the Kw and Kp 
units in both texture and composition (37). Klp is roughly 
equigranular, whereas Kw and Kp are both porphyritic, with 
potassium-feldspar phenocrysts. Meanwhile, Klp has about 
10% less silica, more calcium and iron, and ~6% 

hornblende, compared to 2.5% or less of this mafic mineral 
in Kp and Kw (Dataset S2).  
 The altitudinal differences in lithology raise the 
possibility that they significantly confound our analysis of 
climatic and topographic effects on sediment production and 
erosion (Figs. 3–5). However, there are several reasons why 
we can be reasonably certain that this is not the case. We 
elaborate on relevant observations from the field and a 
review of the literature in the paragraphs that follow. 
 All three units contain biotite (37), a mineral that has 
been widely implicated in the production of “grus” – i.e., the 
granular disintegration of granitic bedrock into mineral-
sized grains (42–46). (Here “granitic” generically refers to 
rock types encompassing granodiorite, tonalite, quartz 
diorite, granite and other similar plutonic rocks.) Biotite can 
grusify bedrock by cracking it along mineral-grain 
boundaries due to stresses produced as individual biotite 
grains expand during reactions with water (42). Biotite is 
somewhat more abundant in Klp than Kp and Kw, with an 
average of 7.1% by volume versus 5.5 and 4.3% by volume, 
respectively, based on samples collected in previous work 
from outcrops near the Inyo Creek study catchment (see 
Dataset S2, ref. 37). This raises the possibility that 
altitudinal differences in biotite content drive the measured 
differences in sediment production. However, observations 
from catchment slopes suggest that any effects of 
differences in biotite content are small compared to the 
effects of altitudinal differences in climate and topography. 
For example, outcrops of the different granodiorite 
lithologies exhibit no obvious differences in propensity to 
break down into mineral-sized particles via granular 
disintegration: Kw and Klp (the most different pairing of the 
three units) both exhibit extensive granular disintegration in 
outcrops across the catchment and elsewhere in the region. 
A specific example is shown in Fig. S3: In the Lubkin Creek 
catchment, which is just 12 km south of Inyo Creek, 
Whitney Granodiorite underlies the same elevations as Lone 
Pine Granodiorite on Inyo Creek slopes, offering an 
opportunity to search for differences in granular 
disintegration without the confounding effects of differences 
in climate (Fig. S3). Both units seem able to readily grusify 
in outcrops at similar elevations (Figs. S3C–D). Thus we 
infer that differences in bulk geochemistry and mineralogy 
play minor roles in the differences in sediment production 
shown in Fig. 2 in the main article. In particular, the deficit 
in finer sediment production at high elevations (Fig. 3) 
cannot be explained by an intrinsic inability of Kw to 
grusify into small fragments. Instead, the deficit appears to 
be due to the steeper slopes, colder temperatures, and lower 
above-ground biomass that are characteristic of higher 
elevations in the catchment (Fig. 5). 
 The lack of a strong connection between biotite content 
and grussification, based on physical evidence we have 
gathered from Inyo Creek and surrounding catchments (Fig. 
S3), is broadly corroborated by the literature on biotite 
weathering in granitic bedrock. For example, in a study of 
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landscape evolution on the west side of the Sierra Nevada, 
the presence of biotite in any amount was found to be 
sufficient to drive the development of the “stepped” 
topography that characterizes the region (42); differences in 
the breakdown of granite, which evidently result in the 
juxtaposition of steeply sloped “steps” and gently sloped 
“treads”, are caused by differences in exposure to water of 
bare rock relative to bedrock mantled by soil (42). On bare 
bedrock, water from precipitation runs off before it can react 
with biotite. Meanwhile, bedrock mantled in soil is more 
readily decomposed, because the water seeps into the 
subsurface and reacts with biotite in the bedrock. Thus, at 
other Sierra Nevada sites where granite weathering has been 
studied, differences in exposure of bare rock, not biotite 
abundance, appear to drive significant differences in 
weathering at the landscape scale.  
 Additional insight on the role of biotite in grussification 
can be gained from a study of weathering in the Laramie 
Range, Wyoming, USA, which exhibits bimodal 
topography, with bare bedrock tors cropping out of a low-
relief erosion surface (43). The granitic bedrock that 
comprises the high-standing tors has 8.1% biotite compared 
to just 2% biotite in granitic bedrock under the more deeply 
weathered erosion surface. Thus, biotite is four times more 
abundant in the tors, which seem more resistant to 
weathering than the low-relief erosion surface. This is 
opposite to the effect needed to preferentially produce 
coarser sediment from a more biotite-poor bedrock, and thus 
confound our analysis of climatic and topographic effects on 
sediment production at Inyo Creek. In the Laramie Range 
study, the deep weathering of the low-relief surface was 
attributed to Precambrian hydrothermal alteration of biotite 
(not biotite abundance), which evidently affected the 
bedrock under the low-relief surface, but not the bedrock 
that comprises the tors (43). Thus, a connection between 
biotite abundance (when it is present) and resistance to 
weathering is not supported by landscape-scale studies of 
weathering in either the Sierra Nevada (42) or the Laramie 
Range (43). 
 Studies of weathering at smaller scales have been more 
ambiguous. In one road cut in Colorado, USA, grussified 
bedrock has more biotite than a sub-vertical slab of fresh 
bedrock and the relatively coherent corestones that have 
been exposed by the cut (44). However, the scale of the cut 
is very small, spanning just 100 m. Hence, the broader 
significance of the observations is unclear. Moreover, the 
biotite content reported for the grus is potentially misleading 
because it was not corrected for weathering losses implied 
by immobile element enrichment (47). 
 Elsewhere, in British Columbia, Canada, a study of 
differential weathering of sediment in glacial deposits found 
that clasts of leucocratic granite (which contain little or no 
biotite) rarely exhibit granular disintegration (45). In 
contrast grussification is much more common in the more 
biotite-rich clasts of granodiorite, tonalite, and quartz 
monzonite in the deposits (45). However, biotite 

concentrations were not measured in any of the clasts, so 
observations from the deposit only corroborate a connection 
between biotite presence and granular disintegration, not a 
connection between differences in biotite abundance (when 
it is present) and differences in weathering. Moreover, all of 
the mapped Inyo Creek bedrock is granodiorite and thus 
falls in the biotite-rich category that exhibited considerable 
weathering in the glacial sediment clasts (45). 
 Together, our observations from the field and a review 
of the literature provide little support for the possibility that 
differences in composition between Klp and the other two 
lithologic units could explain of the observed differences in 
sediment production and erosion across our study 
catchment. However, another possibility worth considering 
is that the differences in grain sizes of the minerals across 
the rock units help explain the observed differences in 
sediment production from slopes. Kw and Kp contain up to 
10% large potassium feldspar phenocrysts, whereas Klp 
contains none. Nevertheless, the grain-size distributions of 
minerals are very similar overall between Kw and Klp, 
based on analyses of mineral sizes in bedrock from the 
outcrops shown in Fig. S3. Minerals in our sample of Kw 
were only slightly coarser than minerals in our sample of 
Klp, and the difference is only evident in the coarsest sizes 
(Fig. S3E). Upon complete granular disintegration, Kw 
might produce coarser sizes by virtue of lithology alone 
(irrespective of climate), but only in a mineral (K-feldspar) 
not analyzed geochemically or isotopically in this study, and 
only in a size that is present as a monomineralic grain in just 
the finer of the two creek-bed samples considered here.  
 Could the phenocrysts make it more likely for gravel-
sized clasts to be produced by weathering on hillslopes 
underlain by Whitney Granodiorite, and thus explain the 
patterns we observe? To our knowledge, the influence of 
mineral grain size on the sizes of sediment produced on 
hillslopes has not been systematically investigated. 
However, a review of the literature on fracture mechanics 
yields some relevant insights. According to theory, larger 
mineral grain sizes tend to make brittle materials more 
susceptible to fracture (all else equal), because the grain 
boundaries act as flaws where fractures nucleate (48). 
Fracture toughness, which quantifies resistance to brittle 
fracture, scales with the inverse square root of flaw length. 
Thus theory predicts that measures of rock strength for 
various loading geometries (e.g., in compression, shear, and 
tension) also scale inversely with the mineral grain sizes. 
This has been confirmed in studies of bedrock and other 
brittle materials (49–52). Hence, one might expect bedrock 
with larger mineral grain sizes to be more susceptible to 
mechanical weathering (e.g., due to frost cracking and 
expansion of biotite) and thus might produce smaller, more 
numerous clasts of sediment. Based on this logic, the 
Whitney Granodiorite, with its large K-feldspar 
phenocrysts, should produce more fine sediment, in contrast 
to what our analysis indicates (Fig. 3). Either the difference 
in mineral grain size is too small to have an effect (Fig. S3), 
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or the effects of climate and topography are large enough to 
overwhelm any effects of mineral grain size. Together, our 
new data on mineral grain sizes of the different rock units, 
and our review of the literature on fracture mechanics, 
suggest that the effects of differences in mineral grain sizes 
are too small to produce the patterns observed in Fig. 2. 
 The lack of connection between composition, mineral 
grain size, and the production of sediment across the 
catchment is underscored by qualitative observations of 
grain sizes both in channels and on catchment slopes. At our 
sampling point in the creek and on catchment slopes in the 
contributing area, Klp occurs in a wide range of sizes, from 
sand to boulders (Fig. S4). This indicates that the profound 
deficit in gravel over the 2000–2350 m elevation band (Fig. 
3A, main article) is not entirely due to a higher intrinsic 
susceptibility to weathering of the underlying Klp bedrock. 
Klp can and does produce very coarse gravel (Fig. S4), but 
it does not do so in great abundance in the 2000–2350 m 
range, because erosion rates are slow enough and 
temperatures are high enough that few coarse gravel clasts 
are produced and delivered to the stream. Hence, climate 
and topography, not bedrock composition and mineral grain 
size, appear to be the key drivers of differences in sediment 
production across catchment slopes at Inyo Creek. 

 
Fig. S4. Grain sizes produced on slopes and delivered to channels. 
(Left) Example of sediment on bed of Inyo Creek just downstream of 
ref. (12) 2002 sampling site. Scale: phone in image is 123-mm long. 
Arrows point to large and medium-sized clasts of Lone Pine 
Granodiorite (Klp). Note clast of Whitney Granodiorite at bottom of 
image with characteristic potassium feldspar phenocrysts. (Color 
contrast between dry light-colored clasts at left and wet, grayish 
clasts is due to moisture in creek, not staining from weathering.) 
(Right) Slope underlain by Klp in Inyo Creek catchment, illustrating 
that Klp breaks down into a wide range of sizes on slopes in the 
sediment contributing area. 
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