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mates are common in geomorphic literature be-
ABSTRACT. Itis generally supposed that specific sediment yielgause they are an index of catchment erosion and

declines as the drainage basin area increases, as part of the mgadiment deIivery and are a function of ge0|ogica|
lized sediment becomes trapped in the downstream cascade 0 !

storage zones. In British Columbia, using fluvial suspended seBIStOTY,; geomo_rph()IOg'Cal setting, and climatic re-
iment load data, Church and Slaymaker (Nature 1989, Vol 33gime of the drainage basin. Sediment transfer proc-
pp. 452-454) have observed a pattern of increasing specific s@sses are often systematically distributed in the
iment yield at all spatial scales up tsB* kn?. This trend has landscape and impose a characteristic scale effect
been attributed to the dominance of secondary remobilization g . .

Quaternary sediments over primary denudation of the land s areal Se_d”nent yield (Churehal.1999). These
face. Using a larger data set of lake sediment-based estimateS6@le relations are most commonly expressed by a
long-term sediment yield, sub-regional patterns of specific yielpower law, with specific sediment yield (sediment
have been investigated for the C_:anadla}n Cordillera. Bet_ween S%ﬁéld per unit area drained) expressed as a function
tial scales of 0.9 and 190 Rreediment yield trends are differen- . o

tiated by physiography, as indicated by the variable allometry o|9-f drainage area to a c_h_aracte_rlstlc pOWér—‘
served in the specific sediment yield—drainage basin aré@sAdb, whereY is the specific sediment yielkl; is
relations. Highest sediment yields were observed in the Coatte unit-area yieldd, is the contributing drainage

Mountains where specific sediment yields conform to the region i i
pattern described by Church and Slaymaker. However, in flat—larea’ and is the scale exponent. Absolute sedi

; i i b+1
ing plateau and major valley areas specific sediment yield dQ:'ent y|e|d is, therefore, Dfopoftlonam‘a .
creases with increasing drainage area, thus conforming to the con-It_has been demonstrated in many landscapes

ventional model of sediment delivery. In several other subthat specific sediment yie|d declines with increas-
regions of inte_r_mediate relief th_ere were no significant relationﬁ1 basin size (Schumm 1977; Milliman and
between specific yield and drainage area. These results sug i .
that no single model of sediment yield is adequate to describe sggi-gade 1983; Chorl,e?t al'.1984)'.Th|_S (.:Onven'
iment transfer processes in the Canadian Cordillera at the sub-f@nal model of specific sediment yield is illustrated
gional scale. in Fig. 1. The scale-related distortion in the specific
sediment yield—drainage area ratio is an example of

] negative allometry, since yield decreases out of
Introduction proportion to drainage arel € 0). Such scale-re-
Sediment yield is the total outflow of sedimentated distortions of system parameters can provide
from a drainage basin measured at a cross-sectiaformation about how geomorphological process-
of reference in a specified period of time. Mosgs operate in the landscape at different geographi-
studies of sediment yield, including those coverechl scales (Church and Mark 1980). In the case of
in this paper, are restricted to using measures thfe conventional sediment yield model, the nega-
suspended clastic solids to reflect contemporatiye allometry has been attributed to the increased
fluvial sediment transfers. Despite this limitationpropensity for sediment storage in larger drainage
the sediment yield data presented are deemed shisins. As drainage area increases a greater propor-
able for the analysis of spatial sediment yield pation of the mobilized sediment load becomes
terns, since suspended sediment likely represemtapped in the downstream cascade of storage
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Fig. 1. The conventional model of specific sediment yield (based on Céiuat 989)

zones on footslopes, floodplains, and in low-energyerts the conventional model of specific sediment
water bodies such as lakes and wetlands. Wallingeld. The trend was delineated from fluvial sus-
and Webb (1996) have reviewed notable exceptiopgended sediment load data obtained by the Water
and challenges to the conventional model whe®urvey of Canada within the period of 1966-1985,
specific local circumstances can lead to differershown in Fig. 2. Churckt al. (1989) give a de-
spatial patterns of downstream specific sedimetsiled discussion of the fluvial-based data set. The
yield. positive allometry has been attributed to the dom-
In British Columbia, Church and Slaymakerinance of secondary remobilization of Quaternary
(1989) have observed a pattern of increasing spgediments from stream banks and valley bottom ar-
cific sediment yield at all spatial scales up teas over primary denudation of the land surface.
3x10% k. This is an example of positive allo-This result suggests that sediment yield of larger
metry since yield increases out of proportion tarainage basins remains conditioned by the ex-
drainage areab(>0). This trend clearly contro- traordinary glacial events of the Quaternary Peri-

1000 E T LU TTTT T L TTIT T TT TTTT T T T TTIT T T TTTT T T IIIIII] T T T II” ”'__
o0 T
- o T .
LLJ - i \. :
i i I .\ i
Z 100 | \. -
by F |‘\0\1 E
=0 - T —
el - . ]
w L i
w 5 °
O« 10E 3
L F 3
—_— [ ]
8 - ° ]
5 L |
1.0 [ ] 11 111l 1 11 llLlI 1 JAL[lJll J 1 1 1111 1 11 111l 1 1 1 111l Ll 1111 11 1 1111
0.01 0.1 1.0 10 100 1000 10000 100000 1000000

DRAINAGE AREA (km?)
Fig. 2. The Church—-Slaymaker model of specific sediment yield in British Columbia (based on Church and Slaymaker 1989)
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od, when large quantities of unconsolidated sedl997; Arnaud and Church 1999; Spicer 1999;
ments were delivered to the major valleys of BritSchiefer 1999). Lake sediment research has be-
ish Columbia (Church and Ryder 1972). The dieome more common in recent years, as sediment
vergence of the trend to over an order of magnitudampling and analysis procedures have become
in small basins is attributed to variability in relativemore standardized, and as the lake sediment-based
relief and local geology, factors that become moreamework has become more generally accepted
averaged in larger basins. Negative allometry is déar the reconstruction of past sedimentary environ-
tected beyond the maximum observed sedimentents. A variety of sediment sampling and analy-
yield at 3x 10* km? where the large rivers generallysis techniques have been applied successfully in
flow in relatively wide valleys with well-developed the Canadian Cordillera to estimate historical sed-
floodplains which protect non-alluvial banks fromiment yields of lake catchments. These data pro-
river attack, and which therefore reduce the inteide an independent means for verifying fluvial-
sity of sediment remobilization (Slaymaker 1987)based trends in sediment yield. Furthermore, with
Sub-regional analysis of specific sediment yielthe recent addition of some larger sets of lake sed-
trends has been limited because of the areal hetenent-based yield estimates from a variety of dif-
ogeneity and limited size of the fluvial-based yielderent geographic areas, most significantly those
data set. by Spicer (21 catchments) and Schiefer (70 catch-
ments), a sub-regional analysis of sediment yield
patterns is now possible.
The lake sediment-based approach
The lake catchment is a specific terrestrial drain-
age basin unit. Lakes act as a primary sink in tHeource data
cascading sediment system of the drainage basirhe data used in this study have been obtained from
The quantity of sediment accumulating in the lakkake catchments in the Canadian Cordillera, the lo-
basin will reflect the integration of all interactingcations of which are shown in Fig. 3. The estimates
processes of erosion and sediment transfer in thé sediment yield in all cases were derived from
contributing drainage basin area, as well as intelaboratory analysis of sediment core samples from
nal lake processes. A continuous record of histothe lakes. Studies that only provide volumetric re-
ical sediment accumulation rates and palaeoenwdtlts without measures of sediment density have
ronmental conditions is often logged in lacustrin@ot been included since sediment yields, measured
sediments. The sampling and analysis of lacustrime mass per unit time, cannot be calculated. A va-
sediments can be effective in determining the sedety of sampling strategies, operating assump-
iment yield of the catchment. The lake sedimentions, and methods of chronological control have
based framework for reconstructing historical sedeen utilized depending on the scale and scope of
iment yields has been reviewed by Deart@l. the investigation.
(1982), Petts and Foster (1985) and Fosteal. This study relies primarily on the records of sed-
(1988, 1990). The lake sediment approach can olment yield obtained for 70 lake catchments in the
viate some of the common limitations of drainag&keena Region of northwestern British Columbia
basin studies of sediment yield based on susperul Schiefer (1999). The study usééPb dated sed-
ed sediment transport data. Since lake sedimeritsent cores to research natural patterns and land
are a record of historical catchment conditions, amse impacts on lacustrine sedimentation over the
appropriate time scale of analysis can be selectkst 150 years for lake catchments ranging from 0.9
which will permit the determination of back-to 190 kn%. The concentrations of exce$$Pb
ground conditions and long-term trends. This apwere interpreted using the constant rate of supply
proach is especially useful in remote and mourdating model (Robbins 1978; Applebyal 1979).
tainous regions where sediment transfer is highpetails of the procedures used are presented by
episodic and long-term stream monitoring recordsvans and Rigler (1980) with modifications de-
are not generally available. In the Canadian Coscribed by Cornettt al. (1984) and Rowaet al.
dillera, lake sediment analysis has been shown (©995). This data set provides the main input for in-
provide important historical information onvestigating specific sediment yield patterns at the
changing sediment yields and sediment deliversub-regional scale. The catchments have been strat-
processes (e.g. Souch 1990; Owens and SlaymakKerd into physiographic sub-regions based on ob-
1992; Desloges and Gilbert 1994, 1998; Evarservations made in the field and on the work by
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Major Physiographic Units:
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Fig. 3. Locations of lake sediment-based studies that include sediment yield calculations for the catchment. Inset mepostzows th
tions of the Skeena Region lakes studied by Schiefer (1999). Open symbols show the locations of the two Spicer (1999) lake
(A) Vancouver Island (10 lakes); (B) Interior Plateau (11 lakes). Numbers refer to study lakes: (1) Ape, (2) Harrisoapé€8) Lill
(4) Nostetuko, (5) Stave, (6) Chilko, (7) Bowser, (8) Gallie, (9) Middle, (10) Ash, (11) Klept, (12) Glacier, (13) PyrapWdo¢is,

(15) Quiniscoe, (16) Maggie, (17) Kite, (18) Clayoquot, (19) Berg, (20) Chephren, and (21) Moose Lake.

Mathews (1986). The Coast Mountains contain thability of sedimentation patterns. However, based
most spectacular mountainous terrain in the stuay the common assumptions of areal continuity and
area. Other significant mountain areas include ttlsynchroneity of lacustrine sediments, the calculat-
Hazelton and Skeena Mountains. The eastern pad sediment yields should be a consistent index of
tion of this study area comprises the more flat-lyinthe actual yield to the lake. Lakes were selected that
terrain of the Nechako Plateau. Sampling densityad a well defined, singular, steep-sided central ba-
varied between the physiographic sub-regions, aisth in order to minimize the effects of within-lake
the distribution of sampled lakes is heterogeneouspatial variability in the data set. Since cores were
This was a consequence of accessibility limitatiorsampled from the deepest point of the lake, the in-
and, to a lesser extent, the geographic occurrenaex of sediment yield will likely overestimate the
of lakes in the study area. Sediment yield estimatastual yield because of sediment focusing effects in
made by Schiefer (1999) were based on sedimehe lake basin. The index will approach actual sed-
accumulation rates measured from the deepastent yield in lakes with less sediment focusing
point of the lake. The use of a single core strategharacteristics (i.e. steeps sides and a flat bottom).
prohibited an assessment of within-lake spatial vabirect lake-to-lake comparisons of specific sedi-
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ment yield are made only between lake catchmentsulti-core sampling approach for determining sed-

exhibiting similar physiographic characteristicsiment yield. The Schiefer and Spicer data sets were
This should make any bias in the yield index relanot incorporated into the regional analysis since a
tively consistent in the sub-regional analysis.  single-core sampling approach was used.

The other data set used in this study to investi-
gate specific sediment yield patterns at the sub-re- ] . ]
gional scale was compiled in a study by Spiceppecific sediment yield scale relations
(1999). Sediment yield records were establishesediment yield per unit area, or specific sediment
using®!%b dating for lakes in two contrasting areagield, is used as an index of primary sub-aerial
of British Columbia, the central interior near Princ&lenudation of the lake catchments. In the Schief-
George (11 lakes) and the west coast of Vancouver (1999) lake set, specific yield ranges from
Island (10 lakes). The purpose of the study was @57 tkm? yrlin the interior to 52.42 tkrayrtin
evaluate differences in sediment yield response the Coast Mountains. The Coast Mountain catch-
various types of catchment disturbance over the lasients had generally higher specific yields than all
100 years. Catchments selected for the study wes€ the other interior sub-regions. The greater
all between 1 and 70 KmThe Spicer study used yields in these mountains reflect the more active
sampling and analysis techniques very similar tandscape and climate of the coastal region. The
those used by Schiefer (1999) in northwestern Britverage specific yield for all of the catchments
ish Columbia. Direct comparisons of specific sedwvas 10.22 tkn? yrl, with a standard deviation of
iment yield patterns can be made between the8e86 tkm?? yrl. Over the range of spatial scales in-
two studies since the range of spatial scales useettigated (0.9 to 190 K these data fit almost en-
and the time period of the investigations were aldarely within the envelope limits defined by Church
similar. Sediment yield estimates for catchmentand Slaymaker (1989) for observed specific sedi-
subject to land use disturbances were based on pmgent yield in British Columbia (Fig. 2). Only a few
disturbance background sedimentation conditiodakes with significant lake and wetland areas up-
for both of these lake sets. stream plotted below the lower envelope.

Through a review of the geomorphic literature, The data used to plot the specific sediment yield
21 additional lake sediment-based estimates of sedend for British Columbia in Fig. 2 are sparse for
iment yield in the Canadian Cordillera have beedrainage areas from 1 to 100 %rteight data
compiled. The details of these studies are includgmbints). A closer look at scale relations between
in Table 1. These yield estimates were not stratifidtis range can be made using the Skeena data com-
for sub-regional analysis because of discrepancipsed by Schiefer (1999). Although no trend is ap-
in the study methods used in the investigations apérent when looking at the data set as a whole,
the lack of consistent temporal control. Results talsome interesting patterns emerge when the data are
ulated by Desloges and Gilbert (1994) indicate thatratified by physiography, as shown in Fig. 4, plots
sediment delivery to their study lakes is dominated, B, and C. Plot A shows the spatial trend of spe-
by the average regime and that there is a long-tewiiic yield for the Coast Mountain catchments.
persistence in sediment accumulation rates. TherBhese are high-energy systems that contain steep
fore, the observed spatial variability between lakeslopes, averaging 22.3 degrees over the land sur-
in the data is believed to be greater than tempofalce area, and receive large amounts of precipita-
variability in any one catchment during the posttion, locally exceeding 3500 mm annually. Upland
glacial period. This data set, which spans over fiv@opes are thinly mantled with large areas of ex-
orders of magnitude in spatial scale, is useful fggosed bedrock. Storage potential is low since there
studying the general regional pattern of specifis relatively little flat terrain in the contributing
sediment yield, providing an independent compacatchment areas. Specific yield increases with in-
ison to the trend observed by Church and Slaymagreasing drainage area, roughly proportional to
er (1989). The regional data set contains a dispr(@rainage aref}, for lake catchments in this re-
portionate number of glaciolacustrine and coastgion. This trend is similar to the Church—Slaymak-
lakes because of the focus of lake sediment-basedmodel of sediment yield where remobilization
research in these environments. There are no lal@Quaternary sediment dominates sediment trans-
from any of the flat-lying plateau sub-regions of théer in the basin, thus resulting in the observed pos-
Canadian Cordillera in the regional set. All of thes#ive allometry. The substantial Pleistocene depos-
additional lake sediment studies used some typeit$ on lower valley slopes (fans and aprons) and val-
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Table 1.Additional lake sediment-based specific yield data for the Canadian Cordillera

Specific
Basin area Lake area yield Dating
Location  Source LaKe (km?) (km?) t Focus of study (kmPyr)  control Time period
Coast Desloges and (1) Ape 43 25 Extreme hydrological and geomorphological events from265 137Cs, varves Averaged over last
Mountains Gilbert (1994) glaciolacustrine sediments (outburst floods) 140 years
(2) Harrison 7870 269 Extreme hydrological and geomorphological events from35 1C, varves
glaciolacustrine sediments (slope failures)
Lillooet 5! 1 Extreme hydrological and geomorphological events from205 s, varves
3) Lill 3850 2 hydrological and hological from20. B37c
glaciolacustrine sediments (autumn floods)
ostetuko . xtreme hydrological and geomorphological events fro s, varves
(4)N k 12 0.5 E hydrological and hological fron220 B1C
glaciolacustrine sediments (glacier melt floods)
(5) Stave 727 27 Extreme hydrological and geomorphological events frord50 Known marker
glaciolacustrine sediments (autumn floods)
Desloges and (6) Chilko 1960 182 Processes and rates of sediment delivery to a large, glaci@d- 210pp, acoustic  Post- glacial
Gilbert (1998) fed lake to the east of the Coast Mountains axis profile period (last 10000
years)
Gilbert, (7) Bowser 1290 32 Description of the sedimentary environment of a norther860 137Cs, varves Contemporary
Desloges, and Coast Mountain proglacial lake. (last 200 years)
Clague (1997)
Owens and (8) Gallie 0.023 901/  Establish late Holocene rates of catchment erosion and 0.005 Known marker  Last 2350 years
Slaymaker (9) Middle 0.202 600 Sedimentyield and assess the proportion of lake sediment g 39
(1992) which is not derived from erosion of the catchments under
(10) Ash 0.022 618 A investigation 0.220
Souch (1990)  (11) Klept 62 0.083 Reconstruction of glacial activity over the Holocene throug@.35 Known marker  Last 2400 years
the use of lake sediments
Cascade Evans (1997) (12) Glacier 1.12 0.088 Assess the sensitivity of the alpine—subalpine sediment 9.2 14c Last 3390 years
Mountains (13) Pyramid 203 0.045 System to external climatic forcing functions 2.4
(14) Woods 221 0.031 5.6
(15) Quiniscoe 1.72 0.091 13.7
Vancouver Arnaud and  (16) Maggie 57 2.2 Improve understanding of the relation between disturbances.4 137Cs,21%h Since 1943
Island Church (1999) (17) Kite 25 0.2 associated with forestry activity and downstream sediment ; g Since 1830
accumulation in lakes .
(18) Clayoquot 67 0.5 3.0 Since 1878
Rocky Desloges and (19) Berg 56 2.1 Extreme hydrological and geomorphological events fron810 137Cs, varves Averaged over last
Mountains Gilbert (1994) glaciolacustrine sediments (glacial melt floods) 140 years
(20) Chephren 11 14 Extreme hydrological and geomorphological events from65 Yc
glaciolacustrine sediments (avalanche, slope failures)
(21) Moose 1640 12 Extreme hydrological and geomorphological events from30 Yc, varves

glaciolacustrine sediments (avalanche, spring floods)

“Numbers refer to geographic locations in Fig. 3. T Unitisvimere indicated.
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ley bottom areas are likely the dominant sedimemhentioned previously. In all regions the range of
sources for receiving lakes in the Coast Mountainspecific yield spans an order of magnitude at all
Plot C in Fig. 4 shows the spatial trend of specifispatial scales, likely the consequence of differenc-
yield for the Nechako Plateau, Nass Basin, angk in relative relief and local geology.

Major Valley catchments. These are lower energy The sub-regional analysis of specific sediment
systems with gentle relief, slopes averaging legseld trends can be extended to two additional
than 10 degrees, and a drier continental climatphysiographic sub-regions of the Canadian Cor-
with precipitation as low as 400 mm annually. Updillera, the central Interior Plateau and the west
land slopes are mantled by thick glacial depositsoast of Vancouver Island, using the lake sediment
Sediment storage zones, such as lakes, wetlandata by Spicer (1999). These data are also plotted
and broad valley flat areas, are common upstreamFig. 4, plots D and E. The range of observed spe-
from receiving lakes. Specific yield decreases witbific yield closely matches the Skeena Region lake
increasing drainage area, roughly proportional toatchment estimates. Plot D shows the pattern of
(drainage area} for lake catchments in thesespecific yield for the Vancouver Island lake catch-
sub-regions. This trend conforms to the convemments. The physiography of this sub-region is quite
tional model of sediment yield where sedimendifferent from all of the Skeena regions in terms of
mobilized from upland areas goes back into stogeology and Quaternary history. The degree of re-
age on footslopes, floodplains, and water bodidief, however, is similar to the Skeena and Hazelton
downstream, thus resulting in the observed negitountains. The lack of significant allometry in
tive allometry. Plot B in Fig. 4 shows the spatiaspecific yield is also similar to the pattern observed
trend of specific yield for catchments in the Skeena those sub-regions, fitting neither of the sediment
and Hazelton Mountain physiographic sub-reyield models described previously. Weak negative
gions. The landscape characteristics of these ared®metry was detected in the Vancouver Island
are intermediate to the regions described above. Matchments indicating that storage processes may
scale-related distortion in yield was detected islightly dominate, although this trend is not statis-
these catchments. This pattern of specific sedimetitally significant. Plot E in Fig. 4 shows the spe-
yield does not clearly fit either of the two modelgific yield trend for the Interior Plateau. This sub-
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region is very similar physiographically to thefor predictive purposes due to the high degree of
Nechako Plateau (the Nechako Plateau in fanatural variability, they do show some interesting
makes up the western portion of the Interior Plateaacale-related trends. The positive allometry in the
in central British Columbia). The pattern of specifispecific yield—drainage area relation for the Coast
yield in this area is also similar to that observed iMountains fits the Church and Slaymaker (1989)
the Nechako Plateau, with specific yield beingnodel of sediment yield where remobilization of
roughly proportional to (drainage aré® The Quaternary sediments dominates sediment trans-
negative allometry again demonstrates the likelier. Observations of the contemporary landscape
dominance of downstream storage in sedimestipport this hypothesis. High elevation areas con-
transfer in flat-lying plateau sub-regions of the Casist primarily of large granitic intrusions of the
nadian Cordillera. Coast Plutonic Complex (Clague 1984), and are
All of the additional lake catchment sedimenhighly resistant to erosion. Little sediment is de-
yield data have been used to investigate further thiged from these upland areas. Landforms associ-
regional specific yield pattern for the Canadiaated with Quaternary sediments become more
Cordillera, shown in Fig. 5. Strong positive allocommon down-slope and down-valley, including
metry is observed in the data with specific yield infans, aprons, and veneers with some deeper pock-
creasing approximately five orders of magnitudets of glacial till. Erosional evidence of the uncon-
over six orders of magnitude in increasing spatialolidated Quaternary sediments includes mass
scale. Specific sediment yield is roughly propomwasting of unstable deposits on steep valley slopes
tional to (drainage aréd) This pattern closely (often entering directly into stream courses), chan-
matches the trend observed in the fluvial-basewl incision on alluvial fans, and increasing degra-
records for British Columbia by Church and Slayeation of valley fill. The proportion of the total sed-
maker (1989), where remobilization of Quaternariment load derived from these sources increases
sediments downstream dominates sediment trardgewnstream, thus causing yield to increase out of
fer processes. Although the variability is very highproportion to area drained. An opposite pattern of
up to three orders of magnitude, the positive allspecific yield was observed in the two plateau sub-
metry observed is highly significant. regions of British Columbia. Negative allometry in
the specific yield—drainage area relation suggests
] _ that the conventional model of increased down-
Discussion stream storage of mobilized sediment applies for
The purpose of this study was to look at spatial sethese areas. Field observations also provide sup-
iment yield trends in the Canadian Cordillera usingorting evidence for this model of sediment trans-
lake sediment data and to use the observed pattefeis The watersheds largely consist of hummocky,
to make inferences about the dominating processesling, and undulating terrain underlain by thick
of sediment transfer in drainage basins at differeand erodible Quaternary sediments. Large and rel-
spatial scales. The data used in this investigation iatively flat low-lying areas contain an abundance
cluded 112 lake sediment-based estimates of sedf-poorly drained lakes and wetlands in shallow
ment yield. The majority of the data set (91 catctpost-glacial depressions, making efficient sedi-
ments) was used to investigate specific yield pataent traps. Stream channels also have well defined
terns at the sub-regional scale for various differefibodplains, and hillslope coupling is minimal or
physiographic areas. The remainder of the daten-existent. A greater proportion of sediment mo-
were used for a regional analysis. bilized from upland areas becomes trapped in the
Variable allometry was observed within differ-cascade of storage zones downstream, thus caus-
ent physiographic sub-regions of the Canadiaing yield to decrease out of proportion to area
Cordillera. The range of spatial scales investigatettained. In the two other physiographic sub-re-
in the sub-regional analysis was limited to smaljions of intermediate relief studied, the Hazelton—
catchments, from about 1 to 200 ¥mithough Skeena Mountains and Vancouver Island, there
this range is limited to only a couple of orders ofvas no significant relation between specific yield
spatial scale, previous work has indicated thand drainage area. In these areas sediment yield in-
scale distortions of specific yield operate similarlgreases downstream in simple proportion to the
over all scales up to the largest drainage basiregea drained.
over 10 000 krf (Churchet al. 1999). Although The converse downstream effects of continued
none of the relations observed would be suitabkediment recruitment in the Coast Mountains ver-
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