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iii
causing them to shift, nearly instantaneously, from active channel to floodplain. The

process of floodplain building after the closure of FGD was similar to that of the pre-
dam, but large floods became more infrequent, allowing lower elevation floodplains to
aggrade within the pre-dam channel. These surfaces were vegetated and stable when
bypass flooding during the 1980’s deposited up to 90 cm of sediment, raising the
elevation of the floodplains beyond the post-dam active hydrologic environment.

The reduction in active channel width from floodplain building has reduced in-
channel aquatic habitat, while providing substrate for the establishment of Tamarisk,
which has proliferated in the regulated Green River. Controlled flooding is a potential
remediation strategy to reactivate stabilized channel features, and control the spread of
Tamarisk, but managed flooding is expensive, political, and its potential success is
unknown. Large floods have occurred in the post-dam era as hydrologic emergencies
and, although they are not planned, the adjustments to the channel during these floods are
a proxy for the potential of controlled floods to rehabilitate the Green River. Channel
adjustments have been monitored at permanent cross sections in Browns Park and Lodore
Canyon since 1994. We use 12 years of monitoring data, which includes four bypass
floods, to calculate metrics of fine sediment storage at 36 locations along the river. We
combine metrics at each site using a weighting procedure to estimate the general pattern
and trend of channel adjustments in these reaches since 1994. These metrics are
compared to similar metrics published for the Colorado River in Grand Canyon, a river
with similar geologic controls and similar management challenges, but a different

sediment supply condition.

(362 pages)
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CHAPTER 1

INTRODUCTION

As part of the continuum of river deposits from channel bars to deltas, the
floodplain plays an important role in channel processes as a sediment source and sink, in
biogeochemical cycling as a nutrient source and sink, and is the foundation of riparian
ecosystems (Meade et al., 1990; Tockner and Stanford, 2002; Naiman et al., 1993). Early
descriptions by Gilbert (1877) characterized the floodplain as a deposit on the inside of

meander bends that accompanied and balanced the erosion of the outer bend:

The first result of the wear of the walls of a stream’s channel is the
formation of a floodplain. As an effect of momentum the current is always
swiftest along the outside of a curve of the channel and it is there that the wearing
is performed; while at the inner side of the curve the current is so slow that part of
the load is deposited. In this way the width of the channel remains the same while
its position is shifted, and every part of the valley which is has cross in its shifting
come to be covered by a deposit which does not rise above the highest level of the
water. The surface of this deposit is hence appropriately called the flood-plain of
the stream. (p. 126-127)

This early description of channel and floodplain interaction implies an
equilibrium channel form, and an upper limit to the elevation of the floodplain because
the valley bottom is regularly “wiped” clean as the channel migrates back and forth
across the valley bottom, eroding an older floodplain on the outside of bends and leaving
a new surface on the inside of bends. Wolman and Leopold (1957) described a similar
process of floodplain formation based on long-term monitoring of channel geometry on
the Watts Branch, Maryland. They related the top elevation of the floodplain to the stage

of frequent flood events, and showed that lateral accretion was the dominant depositional

process in the streams they studied. Wolman and Leopold (1957) proposed a theoretical




model of floodplain building which showed that floodplains would be higher than the
water surface elevation of the more frequent events if vertical accretion were the

dominant depositional process.

We now know floodplains can be built by a wide spectrum of processes that are
dependent on the specific hydrologic and geologic context of the river system (Nanson
and Croke, 1992). Vertically accreted floodplains can build to elevations above the most

- frequent flood events, and limit overbank deposition to rare, large floods (Ritter, 1973;
Brakenridge, 1984). In rivers that have low migration rates and high suspended sediment
concentrations vertical accretion can eventually "disconnect" the floodplain from the
annual range of flows. Disconnection can also occur from climate or human-induced
reductions in flood magnitudes (Hereford, 1984; Graf, 1987; Schmidt and Rubin, 1995;
Allred énd Schmidt, 1999; Grams and Schmidt, 2002). In some cases disconnection is
kept in check when a floodplain is ‘stripped’ (catastrophically eroded to a lower
elevation) by rare, very large floods (Schumm and Lichty, 1963; Burkam, 1972; Nanson,
1986; Pizzuto, 1994). When floodplain stripping occurs on local scales, or when
hydrologic variability shifts floodplain building to locations within é larger channel,
multiple elevations of floodplains can exist corresponding to both frequent and infrequent

flood hydrology (Nanson, 1986; Schmidt and Rubin, 1995; Grams and Schmidt, 2002).

Riparian vegetation also plays an important role in channel and floodplain
sedimentation processes (Thorne, 1990; Simon and Collinson, 2002). Flood frequency
and magnitude influence the establishment and survival of riparian plant species through
the creation and destruction of suitable establishment surfaces, transport and

emplacement of dispersed seeds, as well as determining the localized stress regimes and
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subsequent ability of a species to survive to maturity (Hupp and Osterkamp 1996; Scott

et al. 1997; Auble et al. 1994; Bendix and Hupp 2000). Vegetation similarly influences
channel form by stabilizing surfaces and influencing local sedimentation patterns, which
can in turn influence vegetation composition. These feedback mechanisms introduce
complexities in the cause and effect relationships between fluvial process and riparian

vegetation (Bendix and Hupp, 2000).

While much has been published on the various geologic contexts and styles of
floodplain formation, few studies explicitly address the annual hydrologic context and its
associated magnitude of deposition. Observations of floodplain deposition with high
temporal and spatial resolution are limited to those locations where scientists or managers
have had the foresight to monitor or the locations of stream discharge gages (i.e. Gomez
et al., 1998; Allred and Schmidt, 1999; Moody et al., 1999; Grams et al., 2007). The
details of floodplain formation are important to scientists and managers alike. The roles
and relative importance of frequent versus infrequent processes is of longstanding debate
amongst geomorphologists (Wolman and Miller, 1960; Baker, 1977). Physically-based
numerical models intended to predict river response and floodplain depositional patterns
are generally calibrated using a temporally limited set of floodplain deposition data, or
long-term averages (Nicholas and Walling, 1997, 1998; Moody and Troutman, 2000;
Nicholas and Mitchell, 2002). Singular observations of flood deposition or long-term
averages distort the depositional potential for individual flood events. Thus, observations
of the long-term patterns of floodplain deposition are needed to understand the role of
annual hydrology, or decadal-scale hydrologic patterns involved in floodplain building.

Water resource managers seeking a better understanding of river management techniques,




also have a vested interest in understanding the effects of annual hydrology on

floodplain formation and the subsequent influences on riparian ecosystem structure and

function.

This study seeks to better understand channel adjustment and floodplain
depositional patterns within the context of natural and human induced changes to annual
flood hydrology. These subjects are addressed using the upper Green River below
Flaming Gorge Dam (FGD) of Colorado and Utah as a study area. The term “upper
Green River’ refers to the section of the Green River between its headwaters in the Wind
River Mountains of Wyoming and its confluence with the Yampa River in Dinosaur
National Monument (DNM). The segment of the upper Green River addressed in this
study is that portion downstream of FGD, and within DNM. Within this section, the
Green River flows through a wide, alluvial valley known as Browns Park and a narrow

bedrock gorge known as Lodore Canyon.

In the upper Green River of DNM, the channel has narrowed between 10 and 20%
since the early part of the 20" century. Channel narrowing has occurred through the
deposition of inset floodplains that reflect a new balance of sediment supply and
hydrologic regime following climatic shifts in the early 20" century and completion of
Flaming Gorge Dam (FGD) in October 1962 (Allred and Schmidt 1999; Grams and
Schmidt, 2002). Reduced peak flood magnitudes and durations coupled with tributary
sediment contributions below FGD, have acted to simplify reaches through the accretion
and filling of side channels and backwaters, the bank attachment of channel bars, and the
expansion of point bars. Non-native Tamarisk (a federally designated noxious weed) has

established, spread, and stabilized these new surfaces, precluding mobilization and
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subsequent restoration of simplified reaches (Cooper et al., 2003; Larson, 2004; Birken,

2004). Tamarisk has also out-competed native Cottonwood (Populus fremontii) and Box
Elder (Acer negundo), limiting their establishment on the lower elevation, more narrow
modern floodplain of the Green River (Merritt and Cooper 2000). The reason for the
spread of Tamarisk on these surfaces is of some debate, but regulation has undoubtedly
played in its favor by disturbing the timing of the natural flood regime and increasing

base flows (Merritt and Cooper, 2000; Cooper et al., 2003; Larson, 2004).

Previous studies of channel narrowing and adjustments in the Green River below
FGD have used combinations of aerial photos, ground-level repeat photography, and
sediment budgets to constrain the mechanisms, timing, and magnitude of channel
adjustmenf (Graf, 1978; Andrews, 1986; Lyons et.al., 1992; Allred and Schmidt, 1999;
Merritt and Cooper, 2000; Grams and Schmidt, 2002, 2005; Birken and Cooper, 2006).
Due to limitations in the temporal and predictive resolution of these methods, the details
of narrowing are restricted to the multi-decadal gaps of photos or the uncertainty in the
spatial and temporal predictive capabilities of sediment budgets (Grams and Schmidt,
2005). Only Allred and Schmidt (1999) using the extensive hydrologic and channel
geometry record at Green River, Utah, in combination with GIS analysis of aerial photos,
obtained a spatially and temporally high-resolution description of channel narrowing.
Most recently, Birken and Cooper (2006) excavated pits through vertically accreted
sediment in the Green River floodplains of Desolation, Gray, Labyrinth, and Stillwater
Canyons and used the establishment elevation of Tamarisk to obtain the minimum age of

floodplain surfaces. However, due to low stratigraphic and dendrogeomotphic
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resolution, Birken and Cooper (2006) were unable to obtain the timing and magnitude of

deposition of floodplain sediments above Tamarisk establishment elevations.

Chapter 2 describes floodplain building in the Green River of Browns Park and
Lodore Canyon since 1950, and provides a model of floodplain building that can be
applied in reaches of the Green River upstream and downstream by identifying the
magnitude and timing of floodplain building events. The details of floodplain building
are obtained using recently developed high-resolution dendrogeomorphic methods
developed by Friedman et al. (2005). These methods allow aging of individual
sedimentary units within the floodplain. The dendrogeomorphic data are compared with
other lines of evidence to obtain a temporally fine-scaled model of floodplain
depositional patterns. These data show that floodplain building in the meandering and
debris-fan dominated reaches was occurring prior to closure of Flaming Gorge dam, but
these processes underwent a fundamental shift to locations within the channel after
closure of the dam. These data present a dilemma for water resources and environmental
managers, whereby infrequent controlled flooding may further impair an already
damaged river system and riparian corridor by causing increased floodplain

disconnection.

Chapter 3 builds on the floodplain history and describes the pattern and trend of
channel adjustment in the upper Green River since 1994. Chapter 3 is the culmination of
over a decade of channel geometry surveying and monitoring in Dinosaur National
Monument, by the Utah State University Geomorphology Lab. These surveys include
topographic and bathymetry measurements before, during, and after high-magnitude

flood events in 1997, 1999, 2005, and 2006. The metrics computed from these
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measurements show that the Green River in the study area has changed little since 1994,

with the exception of temporary adjustments centered on the flood of 1999. This
equilibrium condition is contrasted against the condition of declining fine sediment
storage in the Colorado River in Grand Canyon, a section of river with a similar
geomorphic setting and similar management goals. This condition of relative equilibrium
presents managers of the Green River ecosystem below FGD with more and better

options than those available to managers of the Colorado River below Glen Canyon Dam.
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CHAPTER 2

RECONSTRUCTING FLOODPLAIN DEPOSITON RATES IN THE PRE- AND
POST-REGULATED UPPER GREEN RIVER, COLORADO USING HIGH-

RESOLUTION DEONDROGEOMORPHIC ANALYSIS OF TRENCHES

Abstract

Alluvial rivers adjust the geometry of their channels to transport their annual
loads of water and sediment. Although channel narrowing in the upper Green River of
Colorado and Utah, from Flaming Gorge Dam (FGD) to the confluence with the Yampa
River has been well documented, the details of the narrowing, specifically the frequency
and magnitude of floodplain building events, have not been described because of the poor
temporal resolution of the methods applied. These details are important to resource
managers seeking rehabilitation and restoration tools, as well as scientists seeking a better
understanding of how floodplains are built in vertically accreting, suspended sediment

river systems.

To derive a more spatially and temporally explicit understanding of floodplain
construction in the upper Green River, we use high-resolution stratigraphic and
dendrogeomorphic analysis of four trenches excavated through floodplains in Browns
Park and Lodore Canyon. Our results show that lower frequency, high-magnitude flood
events have vertically accreted large proportions of the floodplains in both the pre and
post-regulated upper Green River. Closure of FGD occurred immediately after a
floodplain building event, abandoning the higher elevation surfaces and building lower

floodplains inset to the pre-dam surfaces. These lower floodplains acted as platforms for
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vertical accretion when FGD spills exceeded the capacity of the powerplant. Thus, our

data show that infrequent, short-duration controlled floods may not be an effective
rehabilitation tool because they may cause additional disconnection of floodplains from

the typical post-dam hydrologic regime.

1. Introduction

Alluvial rivers adjust the geometry of their channels to transport their annual
loads of water and sediment. The depositional features associated with adjustments that
are stable and vegetated for extended periods of time, and inundated by the contemporary
hydrologic regime, are classified by geomorphologists as floodplains. Processes of
floodplain development are highly variable amongst fluvial systems and depend largely
on flood hydrology, channel confinement, caliber of sediment load, and the valley form

inherited from previous climatic or hydrologic regimes [Brown, 1996].

Although many types of floodplains have been described [Nanson and Croke,
1992], the relative roles of large magnitude, infrequent floods and of lower magnitude,
common floods in forming floodplains is poorly understood [Moody et al., 1999]. Rivers
with low rates of lateral migration and whose floods transport high concentrations of
suspended sediment, generally build floodplains through the vertical accretion of
sediments during overbank flow. In such systems, one might expect that the rate of
deposition decreases as the elevation of the floodplain increases, because the frequency
of inundation decreases with time as the floodplain builds vertically [Wolman and
Leopold, 1957; Ritter et al., 1973; Brackenridge, 1984]. Some vertically accreting
floodplains develop several surfaces of different elevations reflecting both common and

rare floods [Nanson, 1986; Grams and Schmidt, 2002].
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The magnitude of floods responsible for shaping a channel and building

floodplains is of interest to more than the scientific community. Controlled floods have
gained popularity as an effective restoration and rehabilitation tool in rivers that have
undergone changes deemed undesirable [Webb et al., 1999; Richter and Richter, 2000,
Poff and Allan, 1997; Hughes and Rood, 2003]. Land managers seeking a better
understanding of the potential success of restorative floods have a vested interest in such

research.

This paper describes floodplain accretion in the Green River between Flaming
Gorge Dam (FGD) and the Yampa River (hereafter referred to as “upper Green River”)
over a period of 50 years based on stratigraphic analysis of trenches at four locations
(Figure 2.1). We describe the relative roles of common versus rare, large floods in the
construction of a vertically accreted floodplain at four locations along a 13-km segment
of the river within the boundaries of Dinosaur National Monument (DNM). To constrain
the depositional history of the floodplain at each trench location, we use
dendrogeomorphic analysis of Tamarisk, local rating curves, aerial photos, and the

stream-flow record.

2. Background

Contemporaneous with the widespread construction of dams during the late 19
and throughout the 20" century, the intermountain west and the desert southwestern U.S.
experienced decadal-scale climatic shifts. These shifts affected the hydrology of the
main-stem and tributaries to the Colorado River system [Stockton and Jacoby, 1976;
Hereford and Webb, 1992; Webb et al., 2004; Woodhouse et al., 2006]. In addition,

invasive woody riparian species such as Tamarisk (hybrids of Tamarix ramosissima and
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Tamarix chinensis), introduced in the late 19™ century, established and spread during

this time [Christensen, 1962; Everitt, 1980; Gaskin and Schaal, 2002; Gaskin and
Shafroth, 2003; Glenn and Nagler, 2005]. Together, these factors caused a general
narrowing and simplification of channel features, resulting in the loss of rearing habitat
important to four federally endangered fish species as well as a decline in the dominance
of native plant species within the riparian corridor {Tyus and Haines, 1991; Stevens et al.,
1997; Everitt, 1998; Allred and Schmidt, 1999; Schmidt and Brim-Box, 2004; Friedman

et al., 2005b; Williams and Cooper, 2005].

Previous studies of channel narrowing and adjustments in the Green River below
FGD have used combinations of aerial photos, ground-level repeat photography, and
sediment budgets to constrain the mechanisms, timing, and magnitude of channel
adjustment [Graf, 1978; Andrews, 1986; Lyons et.al., 1992; Allred and Schmidt, 1999;
Merritt and Cooper, 2000; Grams and Schmidt, 2002, 2005]. The details of narrowing
are limited by the long time gaps in photos or the uncertainty in the spatial and temporal

predictive capabilities of sediment budgets [Grams and Schmidt, 2005].

Only Allred and Schmidt [1999] obtained a spatially and temporally high-
resolution description of channel narrowing by using the extensive hydrologic and
channel geometry record at a gaging station in combination with GIS analysis of aerial
photos,. Recently, Birken and Cooper [2006] excavated pits through vertically accreted
sediment in the Green River downstream from our study area and used the establishment
elevation of Tamarisk to obtain the minimum age of floodplain surfaces. However, due
to low stratigraphic resolution and age control on individual depositional sequences,

Birken and Cooper [2006] were unable to constrain the timing and magnitude of
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hydrologic events that deposited the sediment that built the floodplains. The details of

channel adjustment, floodplain deposition, and the specific hydrologic events that have
shaped the channel, are of particular importance to water resource managers seeking to
mitigate or reverse undesirable changes to aquatic and riparian ecosystems downstream

from dams.

2.1 Changes in Green River Hydrology

Flood magnitudes between 1906 and 1930 in the Colorado River basin were the
highest since the early 1600’s [Stockton and Jacoby, 1976; Woodhouse et al., 2006].
Hereford and Webb [1992] and Webb et al. [2004] reported a general decline in the
occurrence of anomalously wet years after 1940 thereby causing a gradual decline of
mean annual flows of the Colorado River at Lee’s Ferry. Allred and Schmidt [1999]
reported a 30% decrease in the 2-year return flood magnitude after 1930 at Green River,
Utah. At Greendale, Utah (station 09234500), the instantaneous magnitude of the 2-year
return flood decreased by 14% after 1930 and by 57% after the closure of FGD (Figure
2.2) [Grams and Schmidt, 2002]. Since the closure of FGD in 1963, peak flood
magnitudes in the upper Green River have generally been limited to an annual maximum
of 130 m?/s, the capacity of the power generating turbines (hereafter referred to as
“powerplant capacity”). Floods in excess of powerplant capacity (hereafter referred to as

“bypass floods”) have occurred in 1983, 1984, 1986, 1997, 1999, 2005, and 2006.

2.2 Style of Green River Channel Adjustment
In confined rivers or rivers with low migration rates, lateral accommodation space
is limited unless deposition within the corridor is balanced by erosion [Brackenridge,

1984; Moody et al., 1999]. Thus, the maximum elevation to which the floodplains build
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is limited by the stages of floods or erosional thresholds [Nanson, 1986]. Most of the

annual sediment load of the upper Green River is carried in suspension [Andrews, 1986].
Channel narrowing in the upper Green River below FGD is caused by the deposition of
inset floodplains [Grams and Schmidt, 2002]. Grams and Schmidt [2005] showed that
post-dam bar and new floodplain construction approximately balanced bank erosion, and
that sediment was still accumulating in reaches below the dam. Additionally, Grams and
Schmidt [2005] showed that no evidence of bed incision is apparent where pre-dam
records of bathymetry exist. The floodplains in Browns Park have formed by the
expansion of point bars and the stabilization and the bank attachment of channel alternate
and compound bars [Allred and Schmidt, 1999; Merritt and Cooper, 2000; Grams and
Schmidt, 2005]. In Lodore Canyon, fine sediment has accumulated in side channels,
eddies, and on previously active gravel bars. Aggraded floodplain surfaces typically have
been colonized by native and non-native woody and/ or herbaceous vegetation [Cooper et

al. 2003; Larson, 2004].

Grams and Schmidt [2002] identified and mapped three floodplain surfaces
present throughout the upper Green River (Figure 2.3). The three surfaces were termed
the Cottonwood-Boxelder terrace (CB), the intermediate bench (IB), and the post-dam
floodplain (PF). Grams and Schmidt [2002] presumed that these surfaces were related to
pre-dam floods, post-dam bypass floods, and post-dam powerplant flood regimes,
respectively. Because these surfaces can be readily identified in the field, are found
throughout the upper Green River, and are generally occupied by woody riparian
vegetation, the upper Green River provides an ideal setting to apply high-resolution

dendrogeomorphology in trenches to constrain rates of floodplain accretion.
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3. Methods
We combine three approaches in our stratigraphic analysis of trenches. We use
dendrogeomorphic data to obtain minimum and discrete years of deposition of individual
floodplain sedimentary units. Second, we use local stage-discharge relationships and the
hydrologic record to verify if the maximum flow in a discrete year could have inundated
(and therefore deposited) the sedimentary unit. Third, we use aerial photographs to

confirm or reject evidence interpreted from the trenches.

We excavated four trenches in two different reaches. One trench was excavated
in lower Browns Park and three were excavated in Lodore Canyon. In canyons with
abundant debris fans, such as Lodore Canyon, floodplains formed by fine-sediment
deposition are restricted to the banks in backwaters and the eddies near constricting
debris fans [Schmidt and Rubin, 1995; Hazel et al., 2006] Recirculating eddies exist in
areas where channel flow expands downstream of a constriction [Rubin et al., 1990].
Deposition within the eddy is restricted vertically by the elevation of the water surface of
floods and horizontally by the location of the shear zone between the eddy and the

downstream flow (eddy fence) [Schmidt and Rubin, 1995].

In meandering reaches, the river flows primarily in an alluvial channel and
bedrock controls are absent or rare; inset floodplains associated with narrowing are
formed through expansion of point bars, the bank attachment of compound and alternate
bars, and the filling of side channels [Grams and Schmidt, 2002]. These geomorphic
environments are the two broadly occurring channel and floodplain types of the study

area described by Grams and Schmidt [2005].
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3.1 Site Selection and Floodplain Trenching
Floodplain excavation sites were located based on the following criteria: (1)

presence of older Tamarisk for longer-term age control; (2) presence of younger
Tamarisk on most surfaces for shorter-term age control; (3) absence of tributaries
immediately upstream; (4) limited hillslope sediment contributions; (5) width of
floodplain surfaces of about 30 m, and (6) availability of historical ground-level
photographs. Field evidence of the age of the Tamarisk stand at each site was obtained
by slicing the stem at the surface and performing a preliminary count of rings. Not all of
the selection criteria were met at each site. The most important criteria were the presence
of an old Tamarisk and the absence of an upstream tributary to assure that observed rates
of deposition were not affected by nearby sediment sources or by local and unique

depositional patterns.

Trenches were dug by hand across the CB, IB, and PF floodplain surfaces of
Grams and Schmidt [2002] (Figure 2.4A). We did not excavate lower than the top of
coarse hillslope debris exposed in each trench, the field-inferred establishment elevation

of the oldest Tamarisk, the water table, or the practical limits of hand excavation.

3.2 Field Interpretation of Trench Stratigraphy

Field stratigraphic interpretations of each trench focused on tracing the horizontal
and vertical continuity of sedimentary units. Composite samples of most stratigraphic
units were taken, and texture, sedimentary structures, and gradation described and
recorded. Particle size analysis of sampled units was performed in the laboratory in two

stages (1) wet sieve separation of sand and fines (2) sieve analysis of sand-sized particles.
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Individual stratigraphic units were isolated by defining the upper and lower bounding

contacts, and contacts were traced into the stems of adjacent Tamarisk. Abrupt,
erosional, or cross-cutting stratigraphic boundaries were traced until they reached the
ground surface, were truncated by another unit, or became gradational. In the gradational

cases, the boundaries of units ended by integration into other units.

Past observations of FGD high-release flood deposits indicate that they are
generally characterized by a distinct silt or clay base that coarsens upward to very fine
and fine sands (Figure 2.4B) [Martin et al., 1998]. Inverse grading of flood deposits is
typical of suspended sediment rivers which experience sediment supply limitation over

the flood period [Iseya, 1989; Rubin et al. 1998].

After the trench stratigraphy was described, lateral trenches were dug from the
main trench to adjacent Tamarisk stems. Stratigraphic contacts were traced from the
walls of the main trench into the lateral trenches and to the interface with the buried stem
or root of each plant (Figure 2.4C). Permanent marks were made on each stem to record
the elevation of the stratigraphic contact. Each contact on each plant was surveyed into
the local topographic grid so that the discharge of that stage could be estimated. Sampled
individuals were chosen for their location near the trench and their stem size. Larger
diameter stems were favored to smaller stems, because their ring widths and wood

anatomy are generally more easily interpreted.

3.3 Dendrogeomorphic Interpretations of
Trench Stratigraphy

Because the temporal scale of channel adjustment in the upper Green River is on the

order of decades, few geochronology tools exist that allow for fine-scale aging of
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sediments aggraded in the floodplain. Recently developed dendrogeomorphic methods

allow for temporal constraint of aggraded sediments using burial signals in the annual
growth rings of Tamarisk and Sandbar Willow [Friedman et al., 2005a). Anatomical
evidence of burial in trees has been shown to be a more accurate method of dating
individual stratigraphic deposits than using other dendrogeomorphic methods such as the
elevation and age of adventitious root growth [Strunk, 1997]. Tamarisk is a federally
designated noxious weed that can be removed under DNM management policy. Because
many recently aggraded fine-sediment deposits contain at least some established
Tamarisk, it is an ideal candidate for use in dendrogeomorphic interpretation of

floodplain stratigraphy of the upper Green River.

Trees harvested from each trench were sliced horizontally into discs 2 to 12 ¢m in
thickness at each stratigraphic contact and the ground surface interface. Slabs between
contacts were cut when additional ring data were necessary for cross dating. The upper
surface of each slice was sanded and compressed air blasts were applied between sanding
intervals to prevent clogging of xylem vessels. Methods of slab preparation followed

those outlined in Scott et al. [1997] and Friedman et al. [2005a].

The establishment elevation of the Tamarisk was assumed to be within the sanded
slab whose upper surface contained pith and whose lower surface was absent of pith
[Scott et al., 1997; Friedman et al. 2005a]. Stratigraphic deposits lying above the
establishment elevation were assumed to be at most the age of the Tamarisk. In some
cases, the exact establishment elevation of a Tamarisk stem could not be precisely
determined. Three plants were found to have been flood trained (leaning over in the

direction of flow during burial), and the bottom slab contained a small amount of pith.
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These plants were all flood trained between 1963 and 1982 on surfaces nearly

equivalent to the stage of the powerplant capacity releases from FGD. We approximated
the establishment elevation for these plants by assuming that the surface on which the
plant had been flood trained was in fact the same surface that the plant had established
on. The establishment elevation was also approximated for five plants recovered at the
Gates of Lodore trench where the establishment slab either did not correspond to an
adjacent stratigraphic horizon or because the establishment slab was tall and fragile, and

further cutting was impossible.

Two radii were drawn on each cut slab and ring width patterns were described
using a dissecting microscope by two technicians working independently. Anatomical
and ring-width suppression burial signals were identified by three individuals working
independently. Burial signals in Tamarisk annual growth rings were interpreted in two
ways: (1) reduction in annual ring width below the ground surface after burial and (2)
anatomical shift from stem to root characteristics in buried stem wood (Figure 2.5A).
Ring widths were digitized along the radii using the Measure J2X © program. The
average ring widths along the two radii were exported and the timeseries of growth
plotted for interpretation of anatomical shifts (Figure 2.5B). Growth rates of rings show
suppression in many slabs in or following years of burial. However, in the years
following burial, slabs that are buried deeply will continue to show suppressed growth
rates, while the growth rates in shallow or sub-aerial slabs typically recover. Stem
damage from sediment abrasion was also used as an indicator of flow direction and

evidence of sedimentation in a discrete year (Figure 2.5A).
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3.4 Interpretation of Trench Stratigraphy
Using Local Stage-Discharge Relations

Grams [1997] established permanent cross sections at 1-km intervals throughout
DNM. Regular monitoring of cross-section geometry and water-surface elevation began
at these stations in 1994 and include measurements at baseflow, bankfull (powerplant)
and bypass flood discharges. During our excavations, water-surface elevation at each
trench were surveyed daily and related to the previous day’s average daily discharge at
FGD. Stage discharge relationships were computed for each excavation site using the
historical data for the nearest monitoring cross section located within the same backwater
reach. The stage computed for the nearby cross section was adjusted to the excavation

site using the difference in elevation between measurements taken at a common

discharge.

Although floodplain aggradation and channel narrowing have changed the shape
of the channel margins, there is no evidence for bed elevation change in the study area
[Grams and Schmidt, 1999, 2002, 2005]. Additionally, several small tributaries intersect
the Green River between the Greendale, Utah gage and the trench excavation sites. To
account for potential shifts in the stage-discharge rating relation and minor tributary
inputs, we assumed an uncertainty of 10% in discharge when using the rating relationship
to assign a stage to discrete flood events, a conservative assumption in the absence of bed

incision [Moody and Troutman, 2000].

3.5 Calculation of Floodplain Accretion
Time Series

Deposition of inset floodplains through vertical accretion has both horizontal and

vertical components. Although the dominant orientation of the bedding in vertically
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accreted floodplains is sub-horizontal, the simple elevation of the upper contacts is an

inadequate measure of floodplain growth at a discrete time, because the surface may be
sloping or uneven. Additionally, elevation skews growth to those units whose upper
contacts were not eroded by subsequent floods. Thus, to compare the relative
depositional magnitudes of hydrologic events, we calculated the minimum fractional
cross sectional area (MFA) above a reference elevation for each floodplain excavation

site (Figure 2.6). The MFA is defined as:

MFA = At/ Ap )
where At is the floodplain cross-sectional area above a reference elevation at time ¢ and

Ap is the floodplain cross-sectional area present today above the reference elevation.

To describe floodplain building associated with both the high and low magnitude
floods, we calculated the MFA above two reference elevations, the mean annual
discharge (57 m*/s), which is essentially unchanged between pre- and post-dam periods,
and the discharge of the post-dam, 2-yr return flood (142 m?/s). Depositional magnitudes
of narrower stratigraphic units were grouped with those bounding units whose field
interpretation of structure, texture, and color were most similar. The MFA for
undifferentiated deposits, whose discontinuous stratigraphic structure indicated accretion
from several annual floods, were assumed to be evenly distributed amongst the period of

years constrained by available dates.

4. Results
Below, we describe the sequence of floodplain building within each of our trench

excavations. We use the trenches at the Gates of Lodore, GTS-1 and GTS-2, to illustrate
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the stratigraphic details identified by our methods. We describe the general patterns of

floodplain structure and the hydrologic events associated with floodplain building for the
trenches of Lodore Canyon. The detailed stratigraphy in the Lodore Canyon trenches and

the dendrogeomorphic analyses of Tamarisk stems can be found in the Appendix A.

4.1 Detailed Site Descriptions

4.11 Gates of Lodore Trench in Browns
Park

In lower Browns Park, we trenched through the vegetated portion of a channel bar
complex downstream from a large point bar, approximately 1.5 km upstream from the
Gates of Lodore boat ramp (Figure 2.7). A bedrock outcrop marks the shoreward
boundary of the alluvial valley at the trench. Historical aerial photos demonstrate that
this bar has been in the same place since at least 1938 (Figure 2.7). The excavation at the
Gates of Lodore is composed of two trenches, separated by a side channel, excavated
along a single cross section profile. One spans the 14 m between the bedrock outcrop and
the eastern bank of the side channel (GTS-1). The second trench begins at the western
bank of the side channel and spans the vegetated portion (22 m) of the mid-channel bar

along the cross section (GTS-2). The side channel has been active in all historical aerial

photos (Figure 2.7).

Floodplain surfaces classified by elevation and woody riparian vegetation at the
Gates of Lodore are equivalent only to the IB and PF, although the elevation of the IB is
not uniform across the trench surfaces. The highest elevation of the ground surface at
GTS-1 is equivalent to the transition between the IB and CB terrace on the opposite bank

of the river, suggesting the surface of GTS-1 is somewhere between the CB and IB
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elevations. The oldest nearby Tamarisk established on the GTS-1 bar and dates to

approximately 1950. Shadows from the bedrock cliff obscure the left margin of the
channel in the 1938 and 1954 aerial photos, but the location of GTS-2 and the side

channel are visible and absent of vegetation in the 1954 aerial photos.

4.1.2 Eddy Bars of Lodore Canyon:
Dellenbaugh, Trailer, and Dunn
CIiff Trenches
Grams and Schmidt [1999] divided Lodore Canyon into three segments: a low-
gradient upstream segment, a high-gradient middle segment with abundant tributary
debris fans, and a low-gradient downstream segment. We excavated two trenches within

the lower-gradient upstream part of Lodore Canyon, and one trench within the steeper

middle segment.

Trenches in Lodore Canyon were excavated through fine sediment deposits within
eddy recirculation zones similar to those described by Schmidt [1990] (Figure 2.8).
Historical aerial photos taken in 1952 show bare, active bars at all trench sites. A
ground-level historical photo was also available at each site that allowed partial
verification of the pre-dam depositional environment, channel boundaries, and vegetation
at each excavation site (Figure 2.9). Trenches within Lodore Canyon were excavated
through the three defined floodplain surfaces, except at the Dellenbaugh site where

colluvial gravels prevented deep excavation into the CB surface.

4.2 Floodplain Stratigraphic Facies
Three general stratigraphic facies were observed (1) basal sands (2) deposits of

discrete floods, and (3) undifferentiated deposits. Basal sands were located at the bottom
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of some trenches and were well-sorted, fine-to medium sands with ripple-drift cross

stratification. These sands occurred at approximately the same stage as modern flows
and were assumed to be former bars of a larger channel. Discrete flood deposits have a
sharp or erosional basal and upper contact that could be traced for significant lateral
distances. Discrete flood deposits typically coarsen vertically, but some fine.
Undifferentiated deposits consist of sediments whose upper or lower boundaries could
not be traced for long distances. Undifferentiated flood deposits typically did not

obviously fine or coarsen vertically and occurred as lenses in some places.

4.3 Floodplains of Browns Park - Gates of
Lodore Trench

Floodplain deposition in the meanders of the Green River in lower Browns Park
occurred in two modes: (1) episodic emplacement of significant volumes of sediment by
infrequent floods and (2) progressive deposition of smaller volumes by frequent floods.
Figure 2.10 shows the cross-sectional stratigraphy of the two trenches at the Gates of
Lodore, including the locations and assigned numbers of the tamarisk stems used in our
dendrogeomorphic analysis. We sampled and analyzed twelve Tamarisk plants, six in

GTS-1, and six in GTS-2.

GTS-1 spans two natural levees (L1 and L2) the upper surfaces of which are just
below the transition between the CB and IB surfaces preserved on the opposite bank
(Figure 2.10A). Stratigraphic sequences of GTS-1 are both vertically stacked and inset,
with bedding and contact orientations parallel or sub-parallel and horizontal. The core
sediments (Lc¢) of the onshore levee (L1) consist of horizontally bedded silts (Dso = 50

pm), the finest sediments of all units in the GTS-1 trench (Table 2.1). The uppermost
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elevations of the Lc unit can only be inundated by floods greater than 555 m’/s, and no

flood of this magnitude has occurred since 1921. The offshore face of the L1 core is
truncated by stratigraphic units which dip steeply offshore (Cs, Cg, D, and E in Figure
2.10). These inset units overlie the basal sands (BS in Figure 2.10), which span from the

bottom of L1, to the modern left bank of the side channel and consist of well-sorted fine

sands (Dso = 220 yum).

Our interpretation of this stratigraphy is that vertical accretion of sandy floodplain
units began prior to 1950 with the deposition of units A and Cs (Figure 2.10C). The
oldest Tamarisk (G1) to establish along this transect germinated in 1950 on the offshore
face of L1 near the top of the Cs unit. The five Tamarisk individuals offshore from L1
(G2-G6), established in 1953, 1952, 1956, 1955, and 1956, respectively. Burial signals
within these six plants and the stage-discharge relationship constrain subsequent
deposition of units C to G to between 1950 and 1962. Thus, the upper surface of GTS-1
is almost entirely a pre-dam feature. Units A to G each generally coarsen upward from
an abrupt silty clay base, have ripple-drift cross-stratification, and have median grain

sizes ranging from 68 to 100 um, except for unit G, which has a Dsg of 61 um.

The largest volume of sediment deposited at GTS-1 was emplaced by the large
magnitude floods between 1956 and 1958. The flood of 1957 was the largest flood since
1921 and the fourth largest instantaneous value on record (Figure 2.2). The most recent
flood to deposit significant volumes of sediment at GTS-1 was the flood of 1962, which

occurred just before closure of FGD.
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Conversion of the unit bar at GTS-2 into a floodplain began with the deposition

of poorly sorted fine sands within unit O over well-sorted basal channel sands. This
process began after 1954 because aerial photos taken in that year confirm that the
location of GTS-2 was an active bar (Figure 2.8B). The exact timing of deposition of
units I through L;u cannot be confirmed through dendrogeomorphology, because no
Tamarisk stems established at these elevations prior to 1983. Aerial photos taken in 1980
confirm that a unit bar was not emergent above the elevation of the 94 m>/s water surface
elevation (Figure 2.7C). In addition, the “mounded” stratigraphic structure of units I, Ku
and Lu are capped by an 8-cm thick bed of buried organics (O horizon) whose upper
elevation is nearly equivalent to the stage of powerplant capacity (Figure 2.10B). This
seam of organics contained well-preserved, in-place rhizomes of Rush (Juncus spp.), a
species reported by Merritt and Cooper [2000] to be widespread on low floodplain
surfaces equivalent in elevation to the stage of powerplant capacity in Browns Park.
These observations suggest that the unit bar at GTS-2 emerged above the 94 m’/s stage

shortly after 1980 and became a floodplain equivalent in elevation to the PF.

The six sampled Tamarisk plants within GTS-2, G7 to G12, established in <1991,
1984, 1984, 1985, 1985, 1986, respectively (Figure 2.10B). These establishment
elevations constrain the deposition of continuous units O through R, between 1983 and
1991. The local stage-discharge relation suggests the only floods with magnitudes
capable of inundating the upper GTS-2 surface during that time period are the floods of
1983, 1984, and 1986. Burial signals and stem damage in G8 and G9 constrain the
deposition of unit R to 1986. Units O to R; have coarsening upward grading and are

generally coarser and better sorted than sediments below the organic horizon. Units Q to
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Q3 are further distinguished by their distinct ripple-drift cross-stratification. At GTS-1,

ring suppression and stem damage to G5 and G6 suggest that unit H was deposited by the
flood of 1983, the only post-dam bypass flood capable of overtopping the floodplain

surface at GTS-2.

The distinct upper and lower boundaries of the units emplaced by large dam
releases in the 1980’s grade laterally into equivalent undifferentiated units beneath the
low benches at the margins of the GTS-2 trench. These benches are equivalent in
elevation to the stage of the powerplant capacity of FGD and are now inundated by
annual post-dam floods, slightly less than the 2-year return interval. The discontinuous
boundaries, textures, and structure of these units, including discontinuous clay ribbons,
beaded sand seams, and buried cutbanks, is consistent with frequent cycles of erosion and

deposition of fine sediment caused by frequent, low magnitude floods.

4.4 Floodplains of Lodore Canyon —
Dellenbaugh, Trailer, and Dunn CLiff Trenches

The floodplains in Lodore Canyon have also been primarily constructed by
discrete, large flood events. These floods have aggraded eddy bars above the elevation of
the most frequently occurring floods in the post-dam era. As a result, these surfaces have
been abandoned and vegetated, causing a transformation from active channel bars, to
floodplains. The three eddy bars that were excavated have somewhat different geometry,
resulting in different local stage-discharge relations, space available for deposition, and
localized hydraulics. Thus, the trenches differ in stratigraphic detail, but are similar in
terms of the role of large versus small flood events in building the floodplain. Detailed

descriptions stratigraphic units and panels of trench stratigraphy in the eddy bar
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excavations, similar to those shown in Table 2.1 and Figure 2.10B, can be found in

Appendix A.

The oldest Tamarisk at each floodplain excavation germinated at the margin of
the CB terrace (Figure 2.11A, B, C). The resolution of the pre-dam aerial photos is too
coarse to verify the specific presence of young Tamarisk near our trenches, but the
presence of new vegetation aligned in a thin strip along the channel margin is consistent
with analysis of other historic aerial photos that showing that Tamarisk developed on the

margin of a larger, former channel [Larson, 2004; Cooper et al., 2003].

Vertical accretion of the CB terrace continued to at least 1957. Stage-discharge
relations at the Dellenbaugh and Trailer trenches suggest that the elevation of the CB
terrace could have only been deposited by floods equal to or greater in magnitude than of
1957. At Dunn CIiff, the CB terrace is inundated by floods greater than 475 m’/s.
Excavations of the CB terrace at the Trailer and Dunn CIliff trenches reveal that these
deposits are composed of several vertically stacked, horizontally bedded, discrete
deposits varying in thickness from 10 to 50 cm, and composed of coarsening upward silts
and fine sands. Dendrogeomorphic analysis of the oldest Tamarisk in each trench
indicates that these sediments are older than 1963, the year of completion of FGD. Burial
signals in the oldest Tamarisk (T1-established in 1950) at the Trailer excavation suggest

that 1957 was the last flood to aggrade the CB terrace.

Much of the intermediate bench in the eddy bars of Lodore Canyon was deposited
in two distinct flood events, the 1962 flood just prior to closure of FGD, and the 1983

flood, the largest post-dam flood. At the Dellenbaugh excavation, the D1 stem
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established in 1960 and was buried deeply in 1962. This observation, as well as the

establishment elevation of nearby Tamarisk (D2, D3) that established in 1962, suggest
that the flood of 1962 deposited up to a meter of coarsening upward fine and very fine
sands. At Dunn Cliff, the C1 Tamarisk established near the bottom of the pre-dam
active-channel bank, 1 m above the stage of the peak flow of 1963, probably on a 1962
deposit. Further evidence of deposition in 1962 is substantiated by the T2 Tamarisk
sample at the Trailer excavation. T2 established prior to 1980, and was later flood
trained. Flow directions, interpreted from sedimentary structures and landforms, indicate
that the reattachment bar platform on which T2 germinated is a pre-dam feature. While
there is no definitive dendrogeomorphic evidence of the platform being created in 1962,
the stage-discharge relation indicates that 1962 is the only flood that could have

inundated this deposit within the period constrained by other data.

Evidence of inset deposition by powerplant discharges between 1963 and 1982 is
present in a discrete, fining-upward deposit at the Dellenbaugh excavation. The top of
this deposit is composed of red clay which is truncated near the elevation of FGD
powerplant discharge. In addition, a flood trained Tamarisk (DS5) established at the upper
elevation of the deposit in approximately 1973. At Trailer Draw, the establishment
elevation of the T2 Tamarisk near the stage of powerplant discharge, suggests that
powerplant flows prior to 1983 either reworked or wetted the onshore part of the 1962
deposit. No other evidence of deposition by FGD powerplant capacity floods between

1963 and 1983 exists in the Lodore Canyon excavations.

Tamarisk establishing on eddy bars between 1963 and 1982 show evidence of

stem damage and/or anatomical evidence of deep burial by the 1983 bypass flood. At the
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Dellenbaugh excavation, damage to the downstream face of the flood-trained D5 stem

indicates abrasion by suspended sediment transported in the upstream direction in 1983
(Figure 2.5B). Deep burial signals in the same plant show up to 85 cm of deposition by
the 1983 flood. Flood training and burial signals in the T2 stem at Trailer Draw
substantiate deposition of up to 50 cm by the 1983 flood. Damage to the stem of the C1
Tamarisk at Dunn Cliff is apparent on the side of the stem facing the river, indicating
abrasion by onshore currents during the 1983 flood event. In addition to burial signals in
the C1 stem in 1983, the discrete deposit burying the C1 stem by up to 80 cm has a top
elevation above the stage of 300 m?/s, further suggesting it was deposited by the 1983

flood.

Floods of 1984, 1986, and 1999 also caused vertical accretion, however,
deposition was limited by the small difference between the stage of each flood and the
elevation of the 1983 deposit. The horizontal extent of each deposit was limited by the
distance between the margin of the 1983 deposit and the location of the eddy fence.
Deposition in 1999 was greatest at Trailer Draw, where ring suppression in the T5 stem
and the 1999 aerial photograph verify deposition of bare sand spanning offshore end of
the trench location. Subsequent floods scoured the channel margin to the elevation of
powerplant flows, forming a new PF level (Figure 2.11B). At Dunn Cliff, the PF level
formed after 1986, although the exact timing of emplacement of this thin deposit cannot
be constrained by the flood trained Tamarisk (C2). No other evidence of deposition by

post-FGD flows less than powerplant capacity was observed in the Lodore Canyon

excavations.
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4.5 Grain-Size Variation of Floodplain
Deposits

The distribution of grain sizes from samples of trench deposits reflect the range of
flow magnitudes that deposited them. Figure 2.12 shows the grain size distributions for
the basal sands, pre-dam deposits, post-dam bypass flood deposits, and post-dam
powerplant regime deposits. Basal sands deposits are the coarsest deposits sampled and
are composed of well-sorted fine-sands with median particle sizes varying between 150
um and 340 pm, a size distribution similar to the bedload and active modern eddy bars
reported by Martin et al. [1998] for the same reach. Post-dam powerplant flow deposits
are the finest and most poorly sorted units sampled, with mean Dsg of 57 um and an

average geometric standard deviation of 2.13 (>1.6 is poorly sorted).

The particle-size distributions of pre-dam floods and post-dam bypass floods
show large areas of overlap. However, pre-dam floodplain deposits are generally finer
and exhibit more variation than post-dam bypass flood deposits. The average Dsq of pre-
dam flood deposits in trench excavations is 81 pm and the average Dso of post-dam
bypass floods is 97 um, with geometric standard deviations of sandy units (>50% sand)
ranging from 1.47 to 2.0 and 1.34 to 1.83, respectively. Pre-dam flood deposits also
exhibit large areas of overlap with post-dam powerplant regime deposits, which are
generally composed of poorly sorted silts and clays with an average geometric standard

deviation of 2.14 and a D5y <62.5um.

The significant overlap of the pre-dam flood deposits with both powerplant and
post-dam bypass flood regimes reflects the larger flow variability in the pre-dam river.

Pre-dam annual maximum flood magnitudes varied from 85 to 635 m’/s. With the
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exception of 1963, post-dam annual maximum flood magnitudes have varied from 105

to 388 m>/s. Thus, the pre-dam sediments reflect the greater year-to-year variability in

the annual flow regime.

4.6 Floodplain Accretion Time Series

The floodplains of the study area were primarily constructed by rare, large floods
(Figure 2.13). Table 2 defines the return period and proportion of the CB and IB deposits
built by floods. Pre-dam depositional patterns, illustrated by MFA curves at the Gates of
Lodore and Trailer excavations, were marked by slow, progressive accretion as well as
high magnitude accretion caused by larger, less frequent floods. In lower Browns Park,
up to 14% of the floodplain was emplaced by the flood of 1957 alone, whereas the 1962

flood left up to 42 percent of the sediment within floodplains of Lodore Canyon.

Floodplain deposition after closure of FGD has been dominated by a stepwise
pattern whereby most floodplain growth has occurred during the short intervals
dominated by infrequent bypass floods. Trench observations of post-dam floodplain
building in the periods without bypass floods is restricted to the only undifferentiated
deposits at GTS-2 and a fining upward continuous deposit at Dellenbaugh. These
patterns are represented on Figure 2.13 by the gradual increase in MFA values above
average annual flows during the time period between closure of FGD and 1982 at the

Gates of Lodore, and an episodic increase in MFA values at the Dellenbaugh excavation

in 1964.

Deposition by the flood of 1983 accounts for up to 24% of the floodplain

sediments visible in Lodore Canyon (Table 2.2). At the Gates of Lodore, flood
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deposition during the 1980’s accounted for up to 10% of the total floodplain sediments

at the PF and IB level. With the exception of the Trailer excavation, bypass flood
deposition during 1983, 1984, and 1986 increased floodplain accretion to 90 percent or
greater of modern levels at all sites, leaving little vertical space for deposition by bypass

floods of the late 1990°s.

5. Discussion

Vertical accretion of the floodplain prior to closure of FGD is apparent in all
trench excavations for this study. Our time series of floodplain accretion show that pre-
dam floodplain depositional patterns closely mimicked the hydrology, with lower-flow
years depositing small amounts of sediment at lower elevations and bigger floods
triggering large depositional events. This accretion was limited to the parts of the
channel with the highest divergence in flow velocities the channel margins and persistent
bar features. In the case of the Gates of Lodore, the levee that existed after 1952 limited
vertical accretion to only the least frequent floods. The floodplain building began here
with the deposition of finer sediments inset to the levee, followed by the establishment of
riparian vegetation. In Lodore Canyon, the CB terrace was still an active feature until

1957, and its upper surface excluded deposition except by large floods.

After closure of FGD, the gaps between high-magnitude floods became much
larger, and the decrease in flood magnitudes shifted the areas of flow divergence to
locations inset to the previously active channel. This shift is best illustrated by the
Lodore Canyon excavations, where flooding in 1962 left large amounts of sediment in
bars, which were abandoned after closure of FGD. In lower Browns Park the shift caused

abandonment of the higher IB surface near the channel margin, and vertical accretion of
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in-channel features such as the GTS-2 unit bar. These deposits became vegetated prior

to 1982 and likely served as stable platforms for high-magnitude deposition during the

bypass floods of the 1980’s.

The pattern of floodplain deposition during high-magnitude floods of the early
and late 1950’s, 1962, and the bypass floods of the early 1980°s are consistent with those
reported downstream of the Yampa River confluence. Allred and Schmidt [1999]
reported vertical accretion and narrowing at Green River, Utah during the same years.
Additionally, Allred and Schmidt described a similar floodplain-building process
whereby the areas of the channel with the largest velocity divergence (i.e. bars and
channel margins) were also the areas of greatest vertical accretion during the large flood
events. This correlation suggests a basin-wide narrowing behavior along the Green River

that is closely linked with lower-frequency, high magnitude floods.

5.1 Comparison with Other Reports of
Floodplain Building

The sequence of floodplain building in the upper Green River is comparable with
other studies of floodplain building where vertical accretion is the dominant depositional
process. Pre-dam floodplain growth in the CB terrace of Lodore Canyon, and at the
shoreward margin at the Gates of Lodore fit a conceptual overbank sedimentation model
proposed by Wolman and Leopold [1957], and later described by other authors [Ritter et
al., 1973; Brakenridge, 1984; Nanson, 1986; Moody et al., 1999; Moody and Troutman,
2000]. In this model floodplain inundation and subsequent sedimentation decreases as
the elevation of the floodplain rises. However, our data also show that this process

should not be gradual, but is episodic because large floods can play a disproportionate
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role is depositional magnitudes. Moody et al. [1999], highlighted the importance of

both erosion and deposition, as well as the sequence of hydrologic events in shaping the
floodplain and controlling the rate of floodplain aggradation. While our data only track
deposition, our stratigraphic results reflect the influence of erosion via the sloping and re-

worked floodplain deposits near the river-side margins of the floodplain.

The style of floodplain growth initiation in lower Browns Park is also similar to
those reported for channel narrowing following a channel widening event [Schumm and
Lichty, 1963; Burkam, 1972; Friedman et al., 1996; Moody et al., 1999], and recovery
from channelization [Hupp and Simon, 1991]. In all cases, floodplain growth was
initiated by deposition of sediments on a sub-horizontal bench in the areas of the channel
that were either slightly elevated within the recovering channel or sheltered from
subsequent erosion. This study reinforces those findings, but it also highlights the
potential of large floods to cause punctuated growth in the extent and elevation of the

floodplain.

5.2 Channel Narrowing and Riparian
Vegetation

The locations and age distribution of Tamarisk in Lodore Canyon and Browns
Park are closely associated with the shifts in hydrology described above. Our Tamarisk
distribution data, although limited, show that prior to closure of FGD, these plants were
restricted to the margins of the channel and highest bar surfaces (Figure 2.14). The
abandonment of IB deposits emplaced in 1962, resulted in widespread recruitment of
Tamarisk in 1962 and 1963 [Cooper et al., 2003]. The creation of new PF surfaces inset

to the IB deposits between 1963 and 1982, was coincident with periods of dam
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management which did not favor the seed window of native woody species, with high

flows sometimes occurring in the late summer, fall or winter. The offset of annual peak
flows likely had profound effects on the ability of native plants to compete. This claim is
substantiated by the paucity of recruitment years favoring Cottonwood relative to
Tamarisk in lower Browns Park between 1963 and 1982 [Merritt and Cooper, 2000]. In
Lodore Canyon, the oldest Tamarisk were limited to the shoreward margins of eddy bars,
a finding similar to those reported for eddy bars by Cooper et al. [2003], and by Birken

and Cooper [2006] for Grays Canyon.

Our stratigraphic data show that the bypass floods of the 1980°s not only further
accreted the IB surfaces, but that deposition also occurred on the PF surfaces, burying
existing stems by up to 90 cm, effectively isolating them from subsequent high flows
(Figure 2.14). Thus, the floodplain built within the pre-dam channel by powerplant flows
served as a surface for vertical accretion. Additionally, measured ring increments for
some of these plants indicate sustained high growth rates following the year of burial,

suggesting burial markedly improved growing conditions.

Recent descriptions of floodplain accretion in reaches of the Green River
downstream of the Yampa confluence, used isolated soil profile pits along a transect and
Tamarisk establishment dates to pose potential links between floodplain building
processes and riparian vegetation [Birken and Cooper, 2006]. The stratigraphic details of
our trenches show that the upper and lower boundaries of each deposit may have
substantial lateral variation in elevation. Additionally, these boundaries are not always
continuous for the extent of each trench. Thus, a laterally continuous trench and

complete stratigraphic record of the floodplain architecture at a site, in conjunction with
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high resolution floodplain building rates, are paramount to the interpretations of the

processes responsible for building them. Our data highlight the importance of lower
flows in building lower elevation, in-channel floodplain surfaces which act as platforms

for further vertical accretion by large floods.

Inset floodplain building in the pre-dam era created deposits for recruitment of
woody species, including Tamarisk, but the rapid expansion of Tamarisk and its
establishment on higher floodplain surfaces, was directly correlated to the shift in the
flood regime and subsequent management of flows by FGD. This finding contrasts
claims by other authors that Tamarisk was the primary driving force in floodplain

building in the lower and middle Green River [Graf, 1978; Birken and Cooper, 2006].

5.3 Implications for River Management

Prescriptions to mitigate the undesirable effects of dams include experimental
floods of pre-dam magnitudes intended to restore channel features necessary for the
success of endangered species and native riparian corridors [Molles et al., 1998; Webb et
al., 1999; Richter and Richter, 2000; Rood et al., 2003]. The process of floodplain
building in the pre-dam era described above highlights the importance of low-flows in
building lower-elevation floodplains which act as platforms for vertical accretion. Prior
to closure of FGD, these lower elevation floodplains were limited in spatial extent
because larger floods, while depositing sediment on these surfaces, maintained the
remaining parts of the channel. Because FGD can hold over two years of the mean
annual flow of the Green River, emergency spills are generally avoidable, and thus,

channel maintenance is infrequent.
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It appears that sediment is available in quantities large enough for in-channel

deposition in the upper Green River [Grams and Schmidt, 2005]. The increase in the pre-
dam equivalent of low flows (powerplant capacity), and decrease in higher channel
maintenance flows after closure of the dam has enhanced the role of low flows in
floodplain building processes. The pronounced gaps between large floods have allowed
for widespread in-channel floodplain building and riparian vegetation establishment,
likely causing enhanced sedimentation during bypass floods, disconnecting these lower
floodplains from the post-dam active hydrologic range. The need for increased frequency
of channel maintenance flow creates a dilemma for managers balancing diminishing
water supplies and power generation revenues against the health of the downstream

riparian and aquatic ecosystems.

6. Conclusions

Floodplain building in the upper Green River is caused by both small and large
floods. Our data show that frequent, smaller floods build surfaces of finer material inset
within higher floodplain levels that are built by large floods. These two flood regimes
interact to build floodplains with two levels, one set to the elevation of the highest
magnitude floods of a time period and a lower level set to the level of lower-magnitude

floods.

Inset floodplain deposition and subsequent channel narrowing in the upper Green
River began in the late 1940’s and early 1950’s. In lower Browns Park, narrowing began
when large floods of the 1950’s deposited high, spatially extensive deposits. Vertical
accretion of a similar deposit also occurred in Lodore Canyon by the 1957 flood. The

closure of FGD reduced flood magnitudes, shifting floodplain building to deposits inset
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to those of the late 1950°s and 1962, thus, increasing the spatial extent of lower

floodplains. These lower floodplains acted as substrates for the establishment of riparian
vegetation and later served as stable platforms for the vertical accretion of sediments

during the bypass floods of the 1980°s.

Prescriptive hydrologic scenarios for restoration of aquatic habitat and riparian
structure should consider more than just the magnitude of flood events. Infrequent, short
duration, high-magnitude flood events on rivers with high suspended sediment loads may
further disconnect the riparian corridor from the regulated annual hydrology.
Additionally, prescriptive floods should be timed to favor the seed windows of native

riparian species if their recruitment is to be encouraged.
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Table 2.1 Descriptions of Stratigraphic Units within the Gates of Lodore Excations GTS-1 and GTS-2

Unit  Description Unit  Description
Le Undifferentiated levee core units, Dy = <62.5 mm; GSD = 1.78 Ju Unit with abrupt onshore boundary composed entirely of brown fine sand and silt with a clay matrix, some
ripple laminations and iron mottling; D, = 69 mm; GSD = 1.92

BS Ba}al sand unifs cgmposed entirely of buff, well-sorted, friable fine to medium sand with 1al ripple- Ku Generally coarsening upward unit with a clay gray clay base grading into brown fine sand with ripple
drift cross laminations; average Dyy = 234 mm; GSD = 1.62 laminations throughout; intermittent clay bands and fine sand seams*

A (?oarsening upward unit with red clay base grading into brown silt and fine sand; occasional bioturbated Lu Unit generally composed of silty clay truncated at the upper boundary by interbedded clay and sand lenses
ripple structure indicating onshore/downstream flow vectors; Dy, = 178 mm; GSD = 1.79 cepped by a prominent duff seam of maximum thickness of 8cm; margins of unit include discontiuous

ribbons of clay and fine sand seams; average Dy, = <62.5 mm; GSD = 2.50

Cq Series of thin, vertically stacked units which coarsen upward from gray-brown clay to massive brown silt L Discontinous unit with graditional upper and lower boundaries composed almost entirely of massive gray-
and very fine sand; average Dy, = 72 mm, GSD = 1.57 brown silty clay; Do = <62.5 mm; GSD = 2.17

C, Series of discontinous units befow unit G which generally coarsen upward from a grey-brown clay base to Mu Unit with abrupt onshore boundary (cutbank) which fines offshore from gray-brown fine sands with ripple
massive silts and fine sand; average Dy, = 84 mm; GSD = 1.7 structure into gray-brown silty clay with ripples and sand seams; Dy, = <62.5 mm; GSD = 2.14

D Coarsening upward unit with dark gray/ brown clay base grading into buff fine sand with discontinous, Nu Discontinous unit which fines offshore from fine sand and silt with ripples to silty-clay; Dy = <62.5 mm;
bioturbated low-angle climbing ripples, Dy = 70 mm; GSD = 1.67 GSD=2.13

E Coarsening upward unit with a gray silty-clay base grading into a buff fine sand with ripple trough cross- (o] Generally coarsening upward buff unit grading from a clay base into silty-clay and fine sand with some
stratifications indicating onshore and downstream flow vectors, Dy, = 78 mm; GSD = 1.51 ripple drift cross laminations;, Dy, = <62.5 mm; GSD = 2.03

E, Generally fining upward unit grading from well-sorted fine sand to silt and very fine sand with some clay Pu Unit composed of of silt and clay with a base of beaded, well-sorted sand lenses*
near the top; ripple trough stratification visible near base showing downstream and both onshore and
offshore flow vectors; Dy, = 68 mm; GSD = 1.53

E, Fining upward unit composed of buff fine sand near base grading into silty-fine sand; unit coarsens offshore Q Unit composed of interbedded buff, well-sorted, friable sands with ripple and dune strucutures and massive,
into medium sands with distinct ripple cross laminations indicating both onshore and offshore flow vectors; brown beds of silty-clay; Dsy = 197 mm; GSD = 1.34
Dy, = 103 mm; GSD = 1.52

E,; Generally fining upward unit grading from brown fine sand to silty clay and clay near the top; sands near Q Generally coarsening upward buff unit composed almost entirely of silty-clay; Dy = 72 mm; GSD = 1.57
base show ripple cross laminations with distinct onshore and downstream flow vectors; Dy = 93.4 mm;
GSD=1.56

F Coarsening upward unit with a gray/brown silty-clay base grading into a buff silty-fine sand which contains Q Unit composed entirely of buff well sorted fine sand with climbing ripple structures indicating onshore flow
some ripple cross laminations near the top but is otherwise massive; Dy, = 72 mm; GSD = 1.57 vector, rip-up clasts near base where unit coarsens upward; D 5o = 97 mm;, GSD = 1.51

G, Thin, fining upward unit grading from a buff fine sand into a silty fine sand, climbing ripple structure Q Coarsening upward unit grading from a bufT silty-clay base into well sorted fine sand with low-angle
throughout unit indicating onshore-downstream flow vectors; Dy, = 85 mm; GSD = 1.47 climbing ripple structure; Dyy = 110 mm; GSD = 1.54

G Coarsening upward unit with a brown-gray silty-clay lower boundary grading into & gray-buff silty-fine R Generally coarsening upward buff unit grading from silty-fine sand to fine sand with ripple laminations
sand which is generally massive, with somne bioturbated laminations and salt precipitate; average D, = 60 throughout; Dso = 82 mm; GSD = 1.45
mm; GSD = 1,93

H Thin coarsening upward unit grading from a red clay base into massive silt/ very fine sand with duff near R Coarsening upward unit grading from a lower boundary of red and gray clay into buff silt and very fine
the top* sand with low-angle climbing ripple structures, 0}y = <62.5 mm; GSD = 1.72

Ud  Undifferentiated units generally composed of discontinous beds of bioturbated fine sand, silt, and clay with S Generally massive buff unit composed entirely of silty-fine sand with some clay matrix and iron
roots; some clays are black and blue-gray indicating reducing conditions with high organic content; Dy = mottling; Dy, = <62.5 mm; GSD = 1.59
<62.5 mm; GSD = 2.26

1 Fining upward unit grading from basal sands near base to very fine sand; ripple laminations throughout; D)4

= 141 mm; GSD =2.02

* not sampled for grain size
GSD - geometric standard deviation

SN
~




Table 2.2 Floodplain Depositional Episodes in the Upper Green River and their Fraction of the Cross Sectional Area of
the Floodplain Above Average Flow

Depositional Episode Return Period Gates of Lodore  Dellenbaugh Trailer Dunn CIiff
Fraction of Floodplain Present Prior to First Observation 0.49 0.27 0.30 0.73
Period 1930-1962 (n=33)

1956 85 0.06 0.04

1957 34.0 0.14 0.04

1958 24 0.05

1959 1.6 0.03

1962 4.3 0.03 0.42 0.09 0.04
Period 1963-2005 (n=43)

1983 44.0 0.02 0.24 0.17 0.15
1984 14.7 0.02

1986 8.8 0.07 0.02

1999 22.0 0.02 0.04 0.08

Total Fraction of Floodplain From Depositional Episodes 0.4 0.7 0.4 0.2

oY
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Figure 2.1 (A) Location map of the upper Green River, boundary of study area, and extent
of lower Browns Park and Lodore Canyon (B) Locations and names of floodplain trench
excavations within the study area
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Figure 2.2 Annual maximum flood series for the upper Green River at Greendale, Utah,
including the magnitudes of the 2, 5, 10, and 25 year recurrence flows as determined using
a log-Pearson Type III probability distribution function. After 1930, the 2-year return
flood decreased by 15 percent following a climatic shift. Since 1963, flood flows have
been generally limited to the power generating capacity of Flaming Gorge Dam (~130
m3/s). Measurements at Greendale began in 1950, and estimates of earlier floods are from
Grams and Schmidt (2005)
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Figure 2.6 Schematic diagram of the method for calculating the minimum fractional cross
section area (MFA) of a floodplain from trench stratigraphy. Flooplain deposit cross-
sectional area is then calculated for each observation time (t) above a reference water
surface elevation. The calculation is a minimum estimate of sediment in the floodpain at
the observation time because subsequent erosion may reduce the area of previous deposit.













Figure 2.10 (A) Complete cross section and total scale of the Gates of Lodore
floodplain excavation with locations of unit bars GTS-1 and GTS-2 within the active
compound bar complex; cross section is looking downstream. The upper horizontal
surface in GTS-1 is between the elevations of the IB and the CB terrace. The lower
benches of GTS-2 are the AF surface. (B) Stratigraphic details of the trench
excavations including the locations and establishment elevations of Tamarisk trees
used in the dendrogeomorphic analysis; gray lines indicate the density and orientation
of sedimentary structures. Unit descriptions including grain size and sorting are in
Table 1. (C) Dendrogeomorphic interpretation of stratigraphic units indicating
approximate years of deposition; narrow units were grouped with those surrounding
large units whose field interpretation of texture and structure was most similar.







Figure 2.11 Dendrogeomorphic interpretation of stratigraphic deposits in the floodplain
excavations of eddy bars in Lodore Canyon. Time designations represent years or
periods of deposition determined from annual growth rings, stem damage, and
establishment elevation data from Tamarisk as well as aerial and ground-level
photographs (A) Dellenbaugh (B) Trailer (C) Dunn Cliff. All views are facing in the
downstream. Eddy fence locations were estimated based on the projection of a line
between the upstream constriction apex and edge of the bank near the downstream
reattachment point.
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Figure 2.12 Grain size distributions of floodplain deposits; each distribution polygon
represents t/- | standard deviation about the mean. The pre-dam floodplain sediment show
strong distributional overlap with both the powerplant capacity and bypass flood sedi-
ments, a reflection of the pre-dam annual variablilty in flood magnitude.
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Figure 2.13 Time series of cumulative minimum floodplain growth (A) above average
annual flow (~57 m3/s) (B) above post-dam 2-year return flood (~140 m3/s). (C) annual
maximum flood series for Greendale Utah. Note that large floodplain depositional events
correspond closely with the largest floods of each era. Progressive depositon of floodplain
surfaces between the average and powerplant flow stages after dam closure occured only
in the meanders of lower Browns Park (Gates of Lodore trench site).
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CHAPTER 3

RECENT CHANNEL ADJUSTMENTS TO RESTORATIVE FLOODS IN THE UPPER

GREEN RIVER IN LODORE CANYON, COLORADO

Abstract

Analysis of repeat measurements at 36 cross sections along a 20 km reach in
Lodore Canyon show that the sand storage condition in 2006 was no different than the
condition observed in 1994, despite an increased frequency of high magnitude floods.
Four high magnitude floods occurred in 1997, 1999, 2005, and 2006, but only one, the
1999 flow, triggered channel adjustments to the bed and banks that were significantly
different than those of the post-dam 2-year return flood. This condition of relative
equilibrium is in stark contrast to the Colorado River in Grand Canyon, a river with
similar geomorphic organization, regulatory constraints and habitat management goals.
Because of this, managers need to approach restoration and rehabilitation in the upper

Green River with a different strategy than those used on the Colorado River.

1. Introduction

The response of river channels to regulation is complex and generally hinges on
the relative change in the sediment supply in relation to the change in sediment transport
capacity [Williams and Wolman, 1984; Church, 1995]. Resulting conditions of sediment
deficit or surplus create channel changes that manifest differently amongst rivers with
different geomorphic organization. When exploring potential mitigation or rehabilitation
strategies to reverse undesirable conditions in a river corridor below a dam, resource

managers may develop dam release schedules and other strategies that are informed by
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experiences on similar rivers, with similar geomorphic organization and management

goals [Grant et al., 2003]. In this way, the collective practice of restoration of rivers
regulated by of dams is advanced. Whereas individual accounts of specific case studies
of specific restoration strategies in particular geomorphic settings have been reported,
few efforts have been made to compare the response of rivers with similar geomorphic

organization to similar restoration strategies.

The planform and profile of canyons with abundant debris fans is determined by
the streamwise abundance of coarse hillslope debris and tributary debris fans, which are
the primary controls on large-scale hydraulic patterns [Howard and Dolan, 1981; Kieffer,
1985; Webb et al., 1989]. Fine sediment deposition primarily occurs in eddies, ponded
backwaters, and pools created upstream and downstream from these fans [Schmidt, 1990;
Schmidt and Rubin, 1995; Grams and Schmidt, 1999]. Debris fan dominated canyons
include the Colorado River in Grand and Cataract Canyons, the Snake River in Hells
Canyon, and the Green River in Lodore, Desolation, and Gray Canyons. Highly
publicized and costly attempts to restore and manage the volume and abundance of fine
sediment deposits have been attempted in the Grand Canyon of the Colorado River below
Glen Canyon Dam [National Research Council, 1996; Rubin et al., 1998; Webb et al.,
1999; Topping et al., 2000a, 2000b, 2005; Webb et al., 2000; Rubin and Topping, 2001;
Flynn and Hornewer, 2003; Schmidt et al., 2004; Hazel et al., 2006]. The use of large
dam releases timed to coincide with tributary sediment inputs have been the main
restoration tool used to redistribute fine sediment from the channel bed to shoreline
eddies and margins. Despite these attempts, the volume and area of fine sediment

deposits in Grand Canyon continues to decline, because the post-dam transport capacity
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greatly exceeds the sediment supply from tributaries [Rubin et al., 2002; Schmidt et al.,

2004].

Although less widely publicized, similar operational changes have been instituted
on in the Green River below Flaming Gorge Dam (FGD) (Figure 3.1A). These changes
have been driven by the decline in the abundance of native fish species, and have
included restoring the timing of spring floods and scheduling flood releases to achieve
target magnitudes and durations for fish habitat in reaches downstream of the Yampa
River confluence [U.S. Department of the Interior, 2005]. The operational changes have
been monitored for over a decade by repeat cross section surveys within Dinosaur

National Monument (DNM), with the intention of tracking bed and bank adjustments.

In this paper we explore the nature of channel adjustment in the Green River
below FGD in The Canyon of Lodore (hereafter called Lodore Canyon) (Figure 3.1). We
use measurements of channel cross-section geometry at 36 locations within a 20-km
reach to develop metrics of fine sediment storage since 1994. We contrast these data
with similar metrics reported for the Colorado River below Glen Canyon Dam. These
data are of both management and general scientific interest. Although no specific
restoration goals were established in this reach, high-magnitude floods have occurred as

hydrologic emergencies or to meet the objectives of the target flows mentioned above.

2. Background

The channel of the Green River below FGD has narrowed between 10 and 30%
since 1930 [Graf, 1978; Andrews, 1986; Lyons et al., 1992; Grams and Schmidt, 1999;

Allred and Schmidt, 1999; Merritt and Cooper, 2000; Grams and Schmidt, 2002].
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Regulation, multi-decadal climatic shifts, and invasive woody riparian species have all

been implicated as stressors causing narrowing. The reach of the Green River between
FGD and the Yampa River [hereafter referred to as the “upper Green River”}, has
undergone larger changes in streamflow than reaches downstream of the Yampa River,
because no large tributaries enter the river upstream from the Yampa. Power-generating
capacity of FGD typically limits annual maximum floods to 130 m%/s, a 57% decrease in
the 2-year recurrence flood compared to the unregulated condition. Floods requiring the
use of bypass and spillway facilities (hereafter referred to as “bypass floods™) have

occurred when inflows to Flaming Gorge Reservoir are large and the reservoir is full.

Although Flaming Gorge Reservoir traps all of the sediment from upstream
tributaries, sediment contributions from downstream tributaries have been sufficient to
supply the deposition of inset floodplains [Grams and Schmidt, 2002]. Channel
narrowing has led to the reduction of in-channel rearing habitat important to the four
federally protected fish species of the Colorado River system [Tyus and Haines, 1991].
These floodplain surfaces are also home to the invasive woody shrub Tamarisk (Tamarix

spp.), a federally designated noxious weed [Cooper et al., 2003].

Ecological maintenance flows to re-activate stabilized floodplain deposits, expand
aquatic habitat, and reduce the coverage of invasive plants species are a potential
restoration solution in the upper Green River. However, little is known about the
interaction between regulated hydrology and fine sediment dynamics in this reach. Thus,
the potential for the success of restorative floods is unknown, making costly “managed”

floods less likely.
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2.1 Fine Sediment Supply in Lodore Canyon
and Grand Canyon

The Green River in Lodore Canyon and the Colorado River in Grand Canyon are
both below dams that have ratios of reservoir storage to annual water supply greater than
two and reductions in annual flood magnitudes of roughly 60%. Regulation of both rivers
began at nearly the same time. The annual sediment loads of the Green and Colorado
rivers are carried primarily in suspension. During the pre- and post-dam periods, both
rivers show evidence of annual supply limitations with respect to fine sediment, indicated
by higher concentrations during the rising limb relative to the receding limb of the annual
flood [Topping et al., 2000a; Grams and Schmidt, 2002]. These supply limitations are
manifested in coarsening upward flood deposits, which have been observed in the
floodplains and bars of both rivers [Martin et al., 1998; Rubin et al., 1998; Topping et al.,

20004a].

Topping et al. [2000a], showed that the Colorado River at Lees Ferry, Arizona
(station 09380000), experienced a 99.5% decrease in mean annual fine sediment supply
after closure of Glen Canyon Dam, from 57 + 3 million Mg, to 0.24 + .01 million Mg.
Topping et al. [2000a, b] concluded that the seasonal fine sediment storage in the channel
typically occurring between August and the following April was eliminated, because
post-dam flows exceeded the sediment conveyance and erosion threshold for most of the
year. Hazel et al. [2006] showed that the areas of seasonal storage on the bed in Marble
Canyon has been reduced to small patches of fine sediment, and eddies. The result of the

severe sediment deficit has been the erosion of eddy bars, winnowing of sand from gravel
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bars on the bed, and net export of fine sediment [Kearsley et al., 1994; Rubin et al.,

2002; Schmidt et al., 2004].

FGD reduced mean annual fine sediment supply below the dam at the Greendale,
Utah gage (station 09234500) from 1.2 + .115 million Mg to .008 + .008 million Mg, a
reduction of 99.3% [Grams and Schmidt, 2005]. Although Andrews [1986] calculated
that the Green River in the study reach was in sediment deficit, Grams and Schmidt
[2005] showed that the uncertainty in the sediment budget does not allow for either a
deficit or surplus condition to be determined, but the budget is in equilibrium at Jensen
(station 9261000) within the uncertainty of the calculation. Grams and Schmidt [2002]
noted that the bed of the Green River in the 36-km reach segment immediately upstream
of the study area is sand, and annual scour from floods was refilled after flood recession.
Grams and Schmidt [2002] also showed that the bed had not incised anywhere that pre-
dam records were available. Channel narrowing has occurred by deposition of inset
floodplains and stabilization of previously active channel deposits, including
accumulation of sand on gravel bars and the volume of post-dam deposition was
estimated by Grams and Schmidt [2005] to be within the uncertainty of the annual
sediment budget for this reach. Thus, the Green River in Lodore Canyon and the
Colorado River in the Grand Canyon both have sediment budgets that are indeterminate
within the uncertainty of the transport relations, but contrasting reports in their respective

adjustments.
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2.2 Time Series of Fine Sediment Storage
in Eddies in the Grand Canyon

Geomorphic mapping of aerial photos in the Grand Canyon since 1990 suggest
that size of sandbars in eddies continues to decrease (Figure 3.2) [Rubin et al., 2002].
The combined measurements of sandbar areas have been averaged and divided into two
storage zones, a high elevation zone above 708 m*/s (flood zone), and a mid elevation
zone between 227 m*/s and the flood zone (the fluctuating flow zone) [Schmidt et al.,
2004]. The slopes of the lines between first and last measurements in Figure 3.2 suggest
higher rates of erosion in the mid elevation zone (~ -850 m*/year) than the high elevation
(~ -60 m*/year), but the long-term trend is erosional in both. This long-term negative
trend in sand storage persists with short-term variations within the flood and fluctuating
flow zones associated with higher flows. The exception to this is the controlled flood of
1996, which temporarily increased storage in the flood zone, but at the expense of the
fluctuating flow zone. These time series define the fine sediment, and subsequent dam

management strategy for the Glen Canyon Adaptive Management Program.

3. Calculation of Fine Sediment Storage
Time Series for Lodore Canyon

Grams and Schmidt [1999] divided Lodore Canyon into three segments, a lower
gradient upper segment, a steeper middle segment, and a lower gradient downstream
segment (Figure 3.1B). Our study reach spans the upper and middle segments. In our
analysis, we make comparisons between fine sediment storage metrics in both segments
to identify potential differences in channel adjustment. These metrics are then combined

to construct time series of fine sediment storage for the study reach.
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3.1 Data Sources

Permanent channel cross sections (hereafter referred to as “reference” cross
sections) were established at 1-km intervals in 1994 [Grams, 1997]. Thirty-two cross
sections spaced 40 to 150 m apart were established in 1999 and 2001 within four fan-
eddy complexes in the upper and middle segments, as part of a Tamarisk removal
experiment (hereafter referred to as “experimental” cross sections) (Figure 3.3).
Experimental and reference cross sections span eddy bars, channel margin deposits, point

bars and include the geometry of channel bed [Grams, 1997; Larsen and Schmidt, 2003].

Cross section surveys were performed using a total station. Channel bathymetry
beyond wadeable depths was determined using an echo sounder mounted on a raft. The
topographic dataset includes measurements before and after bypass floods in 1997, 1999,
2005, and 2006. Thirty-six cross sections, nine reference and 27 experimental, were

surveyed in 2006 to capture a common temporal reference condition.

3.2 Calculation of Fine Sediment Cross-Sectional
Area Time Series

The 36 experimental and reference cross sections span 58 fine sediment deposits,
because deposits may occur on either or both banks (Table 3.1). The right and left
endpoints of each cross section were generally positioned near the interface between two
geomorphically significant surfaces, the Cottonwood-Boxelder Terrace and the
intermediate bench. These two surfaces were defined by Grams and Schmidt [2002] as
the pre-dam floodplain and post-dam bypass floodplains, respectively, and are easily
located in the field. Depositional environments were classified using the system of

Grams [1997]. Cross sectional area (CSA4) of each deposit was calculated above two
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reference planes (1) the stage of FGD powerplant capacity releases, and (2) the stage

of typical base flow (22 m3/s) (Figure 3.4A). The lower CSA4 was calculated between the
two reference planes. These two areas represent the post-dam bypass flood zone
(hereafter referred to as the “flood zone”) and the active zone of reworking by dam
releases that occur each year (hereafter referred to as the “fluctuating flow zone”),

respectively.

3.3 Calculation of Mean Bed Elevation at
Cross Sections

Mean bed elevation (MBE) was calculated at the 34 Lodore Canyon cross sections
for each available measurement and used as a proxy for fine sediment bed storage (Figure
3.4B). Increases in MBE values indicate bed sediment evacuation and decreases indicate

bed sediment accumulation. MBE was evaluated as

Aec

w

MBE = 1)

where A; and W,, are the channel area and wetted width at 130 m%/s, respectively. The
powerplant capacity of FGD was used as the reference plane, because it is approximately

the post-dam 2-yr recurrence flood.

3.4 Calculation of Fine Sediment Storage
and Bed Elevation Timeseries

Both spatial and temporal gaps exist in the Lodore Canyon monitoring data.
Reference cross sections have been measured intermittently since 1994, Experimental
cross sections been measured intermittently since 1994, 1997, 1999, and 2001. Thus,
experimental cross sections have higher temporal resolution than reference cross sections

(Table 3.1).  To calculate a time series that accounts for the temporal and spatial gaps in
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survey observations, a fine sediment storage weighted observation (SWO) was

calculated for each observation period and applied as a measure of fine sediment storage

for the entire study reach. CS4 values were referenced to the 2006 survey by

A20061'

&,

where 4, is the normalized fine sediment cross-sectional area, ¢ is the observation
period, i is the fine sediment storage site. Each storage site was assigned a weight value

by

Si= 3)

where S; is the storage weight value for site i, A;mq is the maximum cross sectional fine
sediment area ever observed at site 7, and N is the total number of storage sites. So that
temporal trends in fine sediment storage were not skewed to sites with small 4" values,
and thus potentially large fluctuations of relative sediment storage, observations were re-

normalized to their respective weights by:

SWO: = Z A —S— “4)

'S

i

ti

where SWO is the storage weighted observation and » is all of the sites surveyed during
observation period #. Observation periods with less than 5% of the total sample storage

surveyed or two or less observations were excluded from the SWO calculation.

To compare the temporal pattern of bed adjustment with SWO values, MBE

values were normalized by:
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By =l ©)
MBE2006i

where E,; is the normalized mean bed elevation at cross section i at time ¢. The simple
average of E,; values at each observation period was used to calculate the time series of
bed adjustment in the study reach since 1994. Whereas increases in SWO values suggest
increases in sand storage, increases in MBE values suggest a decrease in fine sediment

storage on the bed.

3.5 Assignment of Error Bounds and
Statistical Tests of Population Means

For purposes of statistical assignment of error and comparison of population
means from each observation period, fine sediment storage sites were assumed to be a
sample drawn from a normally distributed population whose sample mean at observation
time ¢ reflect the changes in the mean of the population of all fine sediment storage sites.
Error bounds on SWO and average E* values were constructed by assigning confidence
bounds using a two-sided t-interval at the .01 confidence level, calculated with the »# and
standard deviation of 4* and E* values associated with each observation period. Error
bounds for the normalized values in 2006 could not be calculated with the procedure
above, because each observation is equal to 1. Thus, confidence intervals for the 2006
observation periods were assumed equal to other observation periods with equal or less

numbers of observations.

SWO and average E* values were further tested for their differences relative to the
2006 reference condition using a two-sample t-procedure, which assumed unequal

population variance between samples. For each observation period, two sided-confidence
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intervals at the .01 level and P-values were calculated as measures of difference

relative to 1, the reference condition.

4. Results
4.1 Spatial and Temporal Trends of

Fine Sediment Storage in Eddies,

Margins, and the Bed in Lodore Canyon

Fine sediment storage at measured sites in Lodore Canyon has changed very little

since 1994. Figure 3.5 shows the time series of CSA values calculated at each fine
sediment storage site for the post-dam bypass flood zone and fluctuating flow zone by
location and depositional environment in Lodore Canyon. Storage sites within the flood
zone show either weak positive or negative slopes in CS4 values between 1994 and 2006
at all locations and depositional environments (Table 3.2). Deviations from the
equilibrium trend generally occur in eddies during bypass floods, however, only the 1999
bypass flood caused significant shifts in CS4 values. Eddy deposition in the flood zone
during the 1999 bypass flood was followed by a gradual decrease in CSA values during
years without bypass flooding, a trend that was nearly complete at most sites by 2001.

Eddy and margin deposit response to the bypass floods of 1997, 2005, and 2006 is

generally constrained to low-magnitude shifts, including both scour and deposition.

Fine sediment storage sites within the lower fluctuating flow zone show greater
temporal variability in CS4 values between observations than the flood zone, but there is
no long term, site specific trend, regardless of depositional environment (Table 3.2).
Eddy storage sites in the upper canyon show greater variability in CS4 values between
measurements and during bypass and powerplant floods than eddy bars in the middle

canyon. Fluctuating flow CS4 values in margin deposits show less temporal variability
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than eddies, but respond similarly in both the upper and middle canyon. Large

deviations from the equilibrium trend are generally associated with bypass floods;
however, some sites show similar or greater variations in storage in years without bypass

floods.

Temporal trends in MBE values suggest that the pools above and below channel
constrictions in both the upper and middle canyon, generally do not experience large
magnitude adjustments in seasonal or long-term storage (Table 3.2). Cross sections
which have measurements before, during, and after bypass floods indicate that bed
adjustment to each flood is typically less than a 1 m (Figure 3.6). The exception to this
trend is the ponded backwater in the Winnies reach (cross sections W1 to W3), which
scoured between 1 and 3 m during the 1999 bypass flood. This response was followed by
a progressive filling that persisted through 2006 at W1. Patterns of bed adjustment
during bypass flood are also site specific and show tendencies for some pools to aggrade
and others to scour under the same discharge, regardless of location upstream or

downstream from a rapid.

4.2 The Pattern and Trend of Fine
Sediment Storage in Lodore Canyon
Since 1994

Fine sediment storage in the flood zone, fluctuating flow zone, and the bed of the
study reach has trended around equilibrium over the course of the study period (Figure
3.7). Between 1994 and 1997, average storage in fine sediment bars and the bed of the
river showed little variation from year to year. Increases in fine sediment storage in the
fluctuating flow zone, reflected in temporary, high-magnitude increases in SWO values

during the 1997 and 1999 floods, were only apparent in the flood zone for the 1999 flood.
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The increases in eddy and margin bar storage during these floods, were accompanied

by decline in overall bed sediment abundance, reflected by higher average E* values.

Between 1999 and 2002, fine sediment storage slowly declined in bars in both the
flood and fluctuating flow zones, while bed sediment storage increased at nearly an equal
rate until 200]1. Additionally, the lowest SWO values in the fluctuating flow zone and the
highest average E* values occur simultaneously in 2002, these patterns suggest that
sediment eroded from the fluctuating flow zone is a potential source of the fine sediment
put into storage on the bed during this time period. After 2002, the trend of fine sediment
storage again showed low magnitude variations around equilibrium, similar to
measurements prior to the bypass flood of 1997. Between 2004 and 2006, declines in
fluctuating flow storage after the annual peaks in 2004 and 2005, are accompanied by a

general increase in bed sediment storage.

The trends and patterns of fine sediment storage displayed by the SWO and
average E* time series reflect the same behavior of the raw CS4 and MBE values, but
few of these values show statistically significant differences at the .01 confidence level
from their respective 2006 values of 1.0 (Table 3.3). Within the flood and fluctuating
flow zones, significant deviations from 1.0 are obtained for only two values, located
within the 1999 surveys. Average E* values significantly differ from 1 for only a single
measurement. The failure of nearly all SWO and average E* values to vary from their
respective 2006 values further suggests that fine sediment storage in Lodore Canyon has

generally trended around equilibrium since measurements began in 1994,
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5. Discussion

The data incorporated into the SWO and average E* values are both temporally
and spatially scattered, and broad assumptions were incorporated to make their
calculations. First we assumed that the behavior of fine sediment deposits with short
measurement records were the same as those with long measurement records. Second we
did not discriminate between active channel and floodplain fine sediment depositional

environments.,

Our first assumption is reasonable, because storage locations which have
topographic measurements during the 1997 and 1999 bypass floods behave similar to
storage sites whose measurement record begins after 1999. For example, the eddies that
responded with the largest changes in storage for the 1999 flood, share similar low-
magnitude changes as the eddies which experienced low-magnitude changes during both
1997 and 1999. After 2001, most eddies and margin deposits respond with similar
changes in flood and fluctuating flow storage during the 2005 bypass flood, further
suggesting the assumption of a linear scaling between storage locations with short

measurement records and storage locations with long measurement records is sound.

With regards to the second assumption, no discrimination between active and
stabilized fine sediment is made because our metrics already capture any potential
changes in the geometry of the active channel. SWO values above the powerplant
capacity generally reflect the post-dam bypass and powerplant floodplain zone, while
SWO values in the fluctuating flow zone track changes in storage of active bars. If
bypass floods were increasing the size of the active channel, this would be reflected in

more variation in SWO values between measurements in the flood zone, and likely larger
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fluctuations between measurements in the fluctuating flow zone as well. Neither of

these behaviors is reflected in the measurement data or calculated SWO values.

Regardless of the assumptions made, the time series of raw survey data (Figure
3.5, 3.6) clearly suggest that the fine sediment storage condition in the bars and the bed of
the Green River in Lodore Canyon has not changed much since 1994. The exceptions to
this rule, both statistically and visually, are the measurement data clustered around the
bypass flood of 1999, where temporary increases in fine sediment storage in bars and
decreases in bed sediment storage are spatially consistent. The large differences in the
bed and bank storage response between the 1999 flood and the 1997, 2005 and 2006
floods suggest that the 1999 flood was acting above a local erosional threshold. If this
threshold is driven by the magnitude of discharge alone, as opposed to duration, then the
threshold is somewhere between the magnitude of the 1997 flood, 242 m3/s, and the 1999
flood, 317 m*/s. Melis et al. [1994] showed that large floods caused greater
submergence, or in some cases overtopping, of debris fans in the Grand Canyon, causing
significant changes to localized hydraulic patterns. Thus, local hydraulic thresholds
defined by the geometry of the impinging debris fan may trigger bed incision above
certain discharges. These findings are consistent with a historical floodplain analysis of
the upper Green River, which showed that the flood of 1999 was the only flood since the
bypass floods of the early and mid 1980’s, to deposit significant volumes of sediment in

the floodplains of this reach [See Chapter 2].

The equilibrium trend of fine sediment storage in Lodore Canyon starkly contrasts
similar data published for the Grand Canyon over the same time period [Schmidt et al.,

2004]. Bypass flooding in the Grand Canyon during 1996 and 2004 created a nearly
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identical response in eddy storage as the bypass flood data shown here for Lodore

Canyon in 1999, however, fine sediment storage data in the Grand Canyon have a
persistent negative slope after flooding ceases. Our data show that initial declines in fine
sediment storage are followed by weak, generally flat slopes in the storage condition,
suggesting the fine sediment storage conditions of the two rivers are very different.
These differences could be the result of sustained higher baseflows in the Grand Canyon
relative to Lodore Canyon. Topping et al. [2003] showed that baseflows important for
the accumulation of fine sediment in storage in the Colorado River in Grand Canyon
occurred approximately half of the time prior to closure of GCD, but that sustained flows
below the erosional discharge are rare in the post dam regime. Topping et al. [2003] also
showed that powerplant operations at GCD increased daily flow variability. In Lodore
Canyon, the generally lower magnitude flows and smaller daily powerplant fluctuations

likely allow for accumulation of seasonal fine sediment storage.

These differences in the fine storage condition will undoubtedly require different
approaches to restoration. Whereas in the Grand Canyon, both sediment supply and
water supplies must be managed, seemingly abundant sediment supplies on the Green
River give land managers greater flexibility to restore and maintain the ecological

integrity of the river corridor.

6. Conclusions

Fine sediment storage in the bed and banks of the upper Green River in Lodore
Canyon has trended around an equilibrium condition since at least 1994. Although our
data capture fine sediment topography for four bypass floods, significant channel

adjustments in these depositional environments were restricted to the bypass flood of
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1999. The instantaneous discharge of the bypass flood of 1999 was 75 m*/s greater

than the next largest bypass flood, 1997, which suggests a hydraulic or erosional
threshold discharge somewhere between these values for some locations. The effects of
the flood of 1999 were persistent in the eddy bars and margin bars and the bed of the
river through 2002, when trends in fine sediment storage approximately reflected those
between 1994 and 1999. This equilibrium condition is different than those reported for
the Colorado River in Grand Canyon, a river system that shares the same geomorphic
organization and regulated hydrologic constraints. Managers seeking rehabilitation,
restoration, or maintenance of channel features in the upper Green River, must take into
consideration these differences in sediment conditions when approaching their

management goals.
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Table 3.1 Fine Sediment Storage Sites in Lodore Canyon and Browns Park: Locations,
Depositional Environments, and Observation Periods.







Table 3.2 Range of slopes between first observation and 2006 observation in eddies, margins and the

bed at fine sediment storage sites in the upper Green River for storage sites with data originating prior
to the bypass flood of 1997

CSA Eddies (m*/year) CSA Margin Deposits® (m*/year) MBE
Location Fluct. Flows n_ Flood Zone n Fluct. Flows n_ Flood Zone n  (m/year) n
Upper Canyon 0.00 - 0.32 2 -0.12-013 3 -0.16 - 0.27 7 -0.26-033 12 -0.02-0.01 7
Middle -0.16 - 0.18 3 -021-0.11 3 -0.06 - 0.12 3 003-032 2 -0.02-002 5

“margin bars and point bars as classified by Grams (1997)

o0
W




Table 3.3 Results of Statistical Tests of Difference in SWO and E * Observation Values
Relative to 2006 Observation using Students T-Distribution.
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Figure 3.2 Time series of the aerial extent of sand bars in the first 113-km downstream of
Glen Canyon Dam on the Colorado River, from [Rubin et al., 2002]. Fine sediment arca
is used as a proxy for storage. Note the strongly negative slopes in the combined and mid
clevation lines, with short-term variations around higher flows. These decreases in fine
sediment storage are the result of a persistent sediment deficit condition in this reach.










Figure 3.5 Time series of fine sediment cross sectional area (CSA) above reference
elevations in Lodore Canyon by depositional environment and location. (A) and (B)
above 130 m°/s in eddies of upper and lower Lodore Canyon respectively; (C) and (D)
above 130 m?/s in channel margin deposits of upper and lower Lodore Canyon. (E) -
(H) are the same locations as (A) — (D), but measured within the fluctuating flow zone.
Vertical dashed lines represent the time of the flood peaks in years when FGD bypassed
the power generating turbines and large than average floods occurred. Sand deposits in
the flood zone are generally inactive in years without bypass floods while fine sediment
in the fluctuating flow zone regularly scours and fills, however, the slopes between data
points prior to 1997 and the 2006 observation are generally flat, indicating a general
equilibrium condition at most storage sites.
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Figure 3.6 Time series of MBE relative to the 2006 condition in Lodore Canyon by
Jocation in the canyon and location upstream of downstream of debris fans (A) backwater
pools of upper Lodore Canyon and Browns Park (B) backwater pools of middle Lodore
Canyon (C) expansion pools of upper Lodore Canyon and (D) expansion pools of middle
Lodore Canyon. Negative values suggest less fine sediment on the bed relative to 2006
and postive values suggest more fine sediment on the bed. Vertical gray dashed lines
show the timing of bypass floods from FGD. The gray horizontal dashed lines show the
precision of the depth sounding instrument. Magnitudes of MBE changes are generally
limited to within +/- 1 m at most locations for most floods, and show both scour and fill
responses during floods. However, scour of up to 3 m in the Winnies experimental reach
was observed during the bypass flood of 1999; this scour was followed by a multi-year
bed elevation increase which ended in 2005.
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Figure 3.7 Time series of bank and bed fine sediment storage in. Lodore Canyon. (A)
SWO values for the flood zone (B) SWO values for the fluctuating flow zone (C) average
of E* values for reference and experimental cross sections (note reverse vertical axis) (D)
daily maximum and minimum flows at the Greendale gaging station. SWO values above
1 suggest sediment accumulation and values below 1 suggest sediment evacuation; E*
values above 1 suggest bed scour and values below 1 suggest bed aggradation. All values
are normalized to the 2006 observation. Error bars are the 99 percent confidence interval
of A* and E* observations. Vertical dashed lines show the timing of FGD bypass floods.
The bypass flood of 1999, the second largest flood since dam closure, caused both bed
scour and sediment accumulation in the flood zone. These responses were followed by a
multi-year decline in SWO values in both the flood and fluctuating flow zone, likely
providing some of the fine sediment which caused bed aggradation between 1999 and the
present. Comparison of sample means from observations indicate that most of the values
shown are not significantly different than 1 at the .01 confidence level, indicating that
fine sediment storage in Lodore Canyon has not changed over the study period.
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CHAPTER 4

CONCLUSION

Trenching, stratigraphy, and dendrogeomorphic analysis indicate that floodplain
building associated with channel narrowing in the upper Green River occurred before and
after closure of Flaming Gorge Dam (FGD). Prior to closure of the dam, lower-
magnitude floods interacted with big floods to create a floodplain surface in Browns Park
approximately equivalent in elevation to the intermediate bench (IB) first reported by
Grams (1997). In Lodore Canyon, pre-dam floodplain building was limited to the
channel margins, where infrequent, big floods vertically accreted the Cottonwood-
Boxelder (CB) terrace until at least 1957. Decreased flood magnitudes after closure of
FGD shifted the flow field further away from the channel margins. In Browns Park this
shift abandoned the pre-dam floodplain and began building a lower, inset floodplain (PF)
equivalent In elevation to the powerplant capacity of FGD. Just prior to dam closure, the
flood of 1962 left sand in the eddy bars of Lodore Canyon out of the reach of the
regulated flows, shifting these environments to a floodplain setting. Powerplant flows
also built a PF surface in Lodore Canyon, but its extent was limited to the confined

spaces inset to the deposits of 1962.

Floodplain building in the post-dam hydrologic regime followed a stepwise
pattern with small or progressive accretion during the powerplant flows, and abrupt
vertical accretion events which coincided with the largest floods of the time period. The
large floods of the 1980’s emplaced large volumes sediment on the PF surfaces, which

acted as stable platforms for vertical accretion. Vertical accretion by the floods of the




95
1980’s expanded the IB surface in Browns Park and Lodore Canyon, and limited

subsequent accretion by setting the upper elevation of the IB to the crest of the large
floods of 1997, 1999, 2005, and 2006. Dendrogeomorphic analysis suggests that the last
flood to emplace sediment at the IB elevation was the 1999 flood, the second largest

instantaneous flow since 1963.

These historical floodplain data are in close agreement with 12 years of channel
geometry monitoring in the same reaches. At 58 fine sediment storage sites in Lodore
Canyon and Browns Park, only minor changes in storage have been observed since
monitoring began in 1994. The flood of 1999 stands alone as the flow which caused
significant adjustment of eddy and margin environments, an adjustment that was short
lived and, if anything, caused further accretion of fine sediment in the floodplains.
However, the fact that the 1999 caused bed scour and eddy deposition of magnitudes not
observed during other, lesser floods, suggests a threshold erosional discharge between
240 m’/s and 325 m/s. This condition of relative equilibrium in fine sediment storage
contrasts the depleting fine sediment storage condition of the Colorado River below Glen
Canyon Dam, a river with similar geomorphic organization, flow reductions, and

sediment budget.

These data are of both scientific and management interest. Large floods have
emplaced most of the sediment in the floodplains observed today, and the stepwise
pattern of floodplain building created by FGD appears to exacerbate vertical accretion by
creating low, vegetated, inset floodplains in channel environments with strong divergence
in the flow field. These floodplains may act as stable platforms for deposition when large

floods are released from FGD. Floodplain accretion rates reported for other for other
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river systems are generally limited to long-term averages, and do not have the

resolution to capture the hydrologic events associated with specific depositional
magnitudes presented here. Additionally, where fine-scale accretion rates are reported,
they have not identified the interacting role of small and large floods in building
floodplains, or the amplification of this interaction by regulation. Thus, the model of
floodplain building presented here serves as an addition to the growing scientific interest

in these important landforms.

The data presented here also create challenges and dilemmas for restoration of the
upper Green River. Observations of channel adjustment during bypass floods show that
their ability to cause significant channel adjustments, specifically the reactivation of the
stabilized deposits, is limited. These data suggest that infrequent bypass flooding, (i.e.
bypass flooding preceded by multiple years of low magnitude flooding) may further
disconnect floodplains from the modern hydrologic regime. Reactivation of stabilized
deposits and expansion of aquatic environments important to endemic fish species may
require more frequent, higher magnitude, annually variable flood regimes, coupled with
the continued removal of undesirable woody vegetation species. However, the seemingly
replete sediment supply in the Green River presents managers with a wider range of
restoration options than those used in the Colorado River below Glen Canyon Dam,

where managers are fighting both diminishing sediment and water supplies.

References Cited

Grams, P.E., (1997), Geomorphology of the Green River in Dinosaur National
Monument, M.S. Thesis, 140 pp., Utah State University, Logan.




97

APPENDICES




98

APPENDIX A

SUPPLEMENTAL STRATIGRAPHIC
AND DENDROGEOMORPHIC
DATA




99

APPENDIX Al
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Original Stage Relation for Sediment Gaging Statlon Esta

STAGE-DISCHARGE RELATIONSHIP FOR GATES OF LODORE TRENCH

blished by JCS at Gates of Lodore

FGD Q CFS Meas. Q CFS Stage (ft) Meas_Q CMS  Stage (m)  Adj Stage USGS (m) Stage Relationship for Trench Figure XS
i 1040 1178 2.09 33.36 0.84 1626.76 Q(CFS) |Q(CMS)] Stage | Adj. Trench Stage (m)
1050 1123 211 31.80 0.64 1626.77 800 227 1049 88.70
1350 1438 2.32 40.72 0.71 1626.82 4800 | 130.3 | 1.52 89.73
1360 1439 2.38 40.75 073 ~ 1626.84 8400 | 2379 | 2.25 90.48
1420 1524 2.40 4315 073 1626.86 | 11200 | 317.1 [ 271 90.92
1510 1589 2.47 45.00 0.75 1826.87 13700 | 387.9 | 3.09 91.30
1560 2.43 0.74 1626.87 15100 | 427.6 | 3.29 91.50 i
2458 | ...338 | 8960 108 ....1627.18 17200 | 487.0 | 3.58 91,79
2880 3.64 81.55 1.11 1627.23 19800 | 555.0 | 3.89 92.10
3166 3.86 89.65 1.18 1627.30 ]
3580 3824 4.35 108,28 1.32 182745 250
4650 4576 498 129,56 1.52 1627.62 ' 8471 3
4680 4488 492 127.09 150 162781 y=g'0652f /
4680 4539 4.93 128.53 1.50 Tqe2783 2004 . R =0.8981
4730 4859 5.03 137.58 1.53 1627.63
4770 4736 5.09 134.11 1.55 1627.65
5690 4718 5.00 133.60 1.55 1627.68 T 150
6680 6678 6.44 189.09 1.98 1628.09 T d
8370 8590 7.68 243.24 233 1628.46 £ o
8420 8724 7.71 247.04 2.35 1628.48 100 /
Elevation of USGS BM 0.50 :
1635.885 !
Field measurements made by JSA 0.00 - ™
Date WSE WSE_Figure Q (FGD) USGS Elev Corrected 0.00 50.00 100.00 150.00 200.00 250.00 300.00
8/26/2005 90.429 88.937 1390 99.379 1626.915 Discharge (CMS)
8/18/2006 88.622 854 97.887 1626.600

Jason S. Alexander

This stage relation is aimost entirely based on the stage-discharge relationship established at the Gates of Lodore sediment sampling cross section operated
by USU and USGS from 1997-1999. The sampling cross section was location downstream approximatley 430 m, within a straight reach. While the trench
was open, | surveyed the water surface elevation twice and also the USGS BM near the cross section (which was used as the elevational control during the
sediment sampling). The adjustment was made first using the difference in elevation between the USGS BM and then to the coordinates of the stratigraphy
drawing (which was done before the stage relation was established, and therefore has a different elevation grid).

—
o
[
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Tamarisk Tree Nomenclature Key For Gates of Lodore Ring Reading Notes

Chapter 2 -Name Growth Rate Plots and Ring Reading Notes Name

Gl Tree 1

G2 Tree 2

G3 Tree 3

G4 Tree 4

G5 Tree 5

G6 Tree 6

G7 Trench 2-Tree 1
G8 Trench 2-Tree 2A
G9 Trench 2-Tree 2B
G10 Trench 2-Tree 3A
Gl11 Trench 2-Tree 3B
G12 Trench 2-Tree 4
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Gates of Lodore Tree Interpretations: from Ring Reading Notes and Stage Discharge
Relations- reviewed by Mike L. Scott and Julie Roth.

GTS-1 _TREE] (Established 1950)

Slab “E”, the first contact, shows burial after 1962 and 1980, conflicting burials are
indicated after 1956 and after 1990. The fact that the 1962 ring is wide indicates that the
tree was likely not buried in that year. Another year that shows suppression is the 1957
ring at “E” preceded by a wide 1956...indicating it was not buried at that level by 1956.
Likely the “E” contact on this tree is the 1957 unit and the narrow unit below is
1956...this is what the next tree (T2) indicates....this is the likely case. The bottom of
“D” shows a duff layer indicating a hiatus from flooding...a claim substantiated by the
local rating curve...the last flood that would have reached up to that level is the 1953
flood...indicating that the floods of 1954 and 1955 are not part of the sequence of floods
between “C” and “D”...with the establishment point set at the “C” contact in 1950, the
floods of 1951, 1952, and 1953 likely accreted the sediments making up “C”. Everything
below “C” is prior to 1950.

GTS-1_TREE2? (Established in1953)

Slab E shows deep burial after 1956...the same at the E1 contact. 1956 is wide at E1 and
extremely narrow at contact “D” and below. This indicates that the “E” and “E1” units
are 1957, and unit “D” is likely 1956. Contact “C” shows burial after 1955 and 1963.
Slab 19 is completely root. The tree below between contacts “C”” and “D” could have
been buried by any of the flows between establishment in 1953 and the 1956, thus, this
unit should be grouped in the 1950-1955 units.

GTS-1_TREE3 (Established <1952)

Slab “E” shows burial after 1955, but “E3” shows burial mainly after 1957. Contacts
between D and E1 are not gradational at this tree, it may be that 1956 buried this tree
deeper, then 1957 excavated and redeposited resulting in the burial signals after 1955.
Multiple burial signals are recorded on the ring reading sheets, the two most common are
“after 1958 and after 1955”. The ring width data shows burial suppression in 1956 and
1957 in the lower slabs, plus anatomical signals after 1958. If combined with TREE 4
data, then this indicates the additional accretion of “E3” in 1958 adjacent to “E” unit from
1957. This tree also shows burial in the deeper slab below D, this may be similar to the
burial reflected in T2 in 1955, this is either due to the 1955 drought or actual burial in
1955... This unit is narrow so I am going to, once again, group these units into the early
50’s age class. Pith at bottom of slab 18, “8.5 cm below contact D. Thus, establishment
elevation is somewhere below this point in 1952 or earlier.

GTS-1_TREE4 (Established ~1955)

As we move down the stem probable burial signals are called out as 1959, 1958, and
1957. Using the contacts, and assuming that 1959 deposition of the “F” unit, further
suppressed stem growth, then we can related burial in 1959 to “F”, burial in 1958 to “E3”
and burial in 1957 to “E”. Establishment is in 1955 near the “C” contact. This is
consistent with observations in TREE2. Because the contact at “C” is continuous up to
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the onshore levee but the flow in 1955 could not have possibly deposited to the upper
elevation, we cannot verify that “C’ was deposited by the 1955 flood, thus it will be
grouped into the “1950°s” category.

GTS-1_TREES (Established ~1956)

Uppermost unit “H” is likely 83 since it appears from photos that there is organics and
duff near its base, suggesting a hiatus from flooding after 1962 (the unit below “G”).
Ground surface slab and first slab show damage in 1983 and contact “G” shows
suppression up to 1983...this is likely the low summer flows of 1977-1982 followed by
burial in 1983. Likely the unit “H” is the 1983 deposit, with shallow stem damage and
suppression in 1983 at the “G” contact. At contact “G” the 1984 and 1985 rings are
wide, suggesting that the 1984 flow did not deposit, and the stage-discharge shows that it
could not have deposited to that elevation. 1961 and 1962 are narrow at and below slab
“G” all the way to slab “F” suggesting that this is likely the effects of the extreme
drought in 1961 and the flood in 1962. Both “G” and “G1” are assigned as depositon
from 1962 flood because above “G1” the 1962 ring is wide and only 1962, 1956-1958,
could have deposited the units to the elevation shown. 1958 and 1959 are wide above
“G”, suggesting no burial above this and elevations in those years. Burial signals are
called out by ring readers after 1964, likely a burial in 1962, extreme drought in 1963
from the dam, and progressive conversion to root after the return of higher water tables
after 1964. Below 1At contact “E” the readers call out burial after 1957, 1958, and
1959. This is consistent with TREE 4, where we see burial in all of those years. As we
move below “G” we see burial signals called out in after 1964, after 1958, after 1959, and
after 1957, very similar to the TREE4. Once again I am assigning “G” to 1962, “G1”
could be 1960, “F” is assigned 1959, and “E3” is assigned “E”. This is consistent with
the contacts and ring data in TREE3. This tree is also extremely flood trained below
“F”, suggesting significant flood power...also pointing to the 1957 flood as the depositor
of “E”. If this tree did, in fact, establish in 1956, then it was buried immediately by 1957,
even though rings down low suggest lower stress in 1957. However, if we are close to
the establishment elevation, then the establishment is near the top of a potential 1956
deposit that may have been eroded by the 1957 flood. Center w/ pith in 1956, indicating
establishment is just below contact E, on or before 1956.

GTS-1_TREEG6 (Established ~1956)

1962 becomes extremely narrow below contact “G” and ring readers call out burial after
1964...once again the likely effects of draught in 1961 and 1963 with a burial in 1962. It
is not clear if the suppression in the 1962 ring continues to “F” because the ring readers
do not pay any attention to it, but they suggest burial in units at “F” by or after 1957,
1958, and 1959. This is consistent with TREES 4 and 5, suggesting burial in all of those
years; once again “E” is assigned 1957, “E3” is assigned 1953, “F” is assigned 1959, and
“G” units are assigned 1962. Center in 1956 in slab 23, cannot cross date below this
point. Center with pith on slab 25, therefore establishment is >6 cm below contact E on
or before 1956.
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GTS-2 TREE] (Established before 1991)
This tree has multiple unclear years and thus the only conclusion is that is established
prior to 1991. The establishment elevation is near “A”, but this evidence is not
conclusive. No flows would have reached this elevation after 1986 until 1997. Thus,
likely this is a 1986 recruit that simply has a rough life history.

GTS-2 TREE2A (Established 1984)

This tree shows narrow rings in 1986 at the base of the “B” unit, and shows establishment
at or near the “B” elevation, suggesting establishment at the top of the “C” unit in 1984 or
1983, with burial by “B” in 1986. 1999 shows suppression, or it is at least narrow, at and
below the ground surface, suggesting there was some suppression in 1999 possibly by
“A”.

GTS-2 TREE2B (Established 1984)

This tree is immediately adjacent to tree 2A and shows similar ring patterns.
Establishment is at or near “B” and there is ring suppression in 1986 followed by a wide
1987. Both suggesting establishment in 1984 or 1983 followed by burial in 1986 by “B”.

GTS-2 TREE3A (Established 1985 or 1984)

Slab “B” shows no signs of burial in 1986, but the burial at this elevation would have
been less than 15cm, especially if the unit “A” did not exist. Establishment is closer to
the elevation of C2 and above C1 in 1985. This could have been from 1 of 2 reasons.
Either it established in 1984 at the elevation at or near C2 or it was established in 1985 by
falling on the bare sand from the 1984 flood. Regardless it shows that the establishment
is likely at the 1984 elevation, putting “C2” in the 1986 category and “C1” in the 1984/83
bin. Likely established in 1985, on the 1984 deposit since the stage discharge relation
shows that 1985 flood did not get this high, even within error.

GTS-2 TREE3B (Established 1985 or 1984)

Once again, as part of the pair with 3A, 3B shows similar ring patterns. This tree was
marked as establishing in 1985 at the “C2” elevation. Thus, this tree marks the top
elevation of 1984/83 deposition. Therefore, “C1” is binned as 1984/83 and “C2” and “B”
are considered to be 1986.

GTS-2 TREE4 (Established 1986)

Establishment is recorded as 1986 at or above the “C2” elevation. The contacts at this
tree are all marked as gradational on the field sketch so the possibility for later re-
working or deposition followed by bioturbation at the sloping edge of the trench is
probable. If we assume that the establishment elevation is correct. Then the units ”B”
and “C2” would be binned in the 1999 or 1997 floods. However, given the weight of
evidence against this in the trees described above, likely this tree is a 1986 recruit that has
had some reworking of sediments around it.
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GATES of LODORE - Ring Reading Notes
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GATES of LODORE - Ring Reading Notes
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GATES of LODORE - Ring Reading Notes
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GATES of LODORE - Ring Reading Notes
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GATES of LODORE - Ring Reading Notes
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GATES of LODORE - Ring Reading Notes

Ring Reader: \l, K. Reading Date:
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GATES of LODORE - Ring Reading Notes

Ring Reader: .|, K, Reading Date:

Site ID: GATES oF LopokL Collection Date: 4 PER =2O0S
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GATES of LODORE - Ring Reading Notes

Ring Reader: J.E Reading Date: Sj/é('—//eﬁ o6
Site ID: GATES of Lobopée Collection Date: ;4@, 005"
Tree/Hole ID: &£ Slab ID: &G-S

Q w o,

Ring Counts/Notes:

12X filename: GLRITaX, ¥Xt

Number of radii measured: &£

J2X Series Names: G-L <GS A, GCLRGSR
SR - Kecnded aeddd AvE LA Tax

7‘;(;{» A{»;t/'/'w\ /‘5%'-\[/}1 (_

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

73 _ Wood Anatomy Change Notes:

e 2
frici A~ 1755 2o0s Pl B l955 - ops
2008 - mig e L0 Fosp . b T
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GATES of LODORE - Ring Reading Notes

Ring Reader:! _),K Reading Date: S'/Q ‘—//GLOO @
~7
Site ID: GATES ot Aoml‘\E Collection Date: M 200
/4
Tree/Hole ID: < Slab ID: &S
'ﬁo_dbu\

Ring Counts/Notes:

J2X filename: GLRTaX.tXT

Number of radii measured: /

J2X Series Names: G L 2 GSC

AR Peeriled vdiy o e Ty

Proportion of circumnference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

pRE e

(98F - 2005

\5? acwjl_ W/ (fﬂ
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GATES of LODORE - Ring Reading Notes

Ring Reader: K, Reading Date: S/_’z L//,QOOG

Site ID: Ga7Es & Lopoke Collection Date: /4(7}. 2005
7

Tree/Hole ID: & Slab ID: |

E centers - holfom <q “"/‘“ﬂ

Ring Counts/Notes:

J2X filename: G&TaAx . txt

Number of radii measured: 2

J2X Series Names: &L R } /4 ) G LQ} B

T K- U‘:ﬁcwujﬂﬂ/ Andil A+ B /(‘\féc’ J;?X

TKZ/C—L A—(\ck .

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: - Stop Year: Proportion:

N, — Bl ,ﬂk ‘W‘fn/af (’f*% i
My S, — fuid after ¢ Poﬁs.bl)z wbyot “Hﬂ' Eas “'7:;& e 195 G )/65
Wood Anatomy Change Notes: 7 R uk_ cb ~

Rk A 195 maces Aede - 954 - zo0g
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PE S+ e~ Ftgae,
\3 / — AT 60 e {a 2" F‘M"lrﬂuuf'
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GATES of LODORE - Ring Reading Notes

Ring Reader: \\‘ K( Reading Date: \;/aZC//Oé

Site ID: GATES of LODORE Collection Date: 47., 20
Tree/Hole ID: 2 Slab ID: L

C;Bb% b Sqlxﬂt cd>

(—2{,?6 ey e Ta = ou‘() — ALY ﬁ*J‘!J‘-
Ring Counts/Notes: :

12X filename: G- LR T2 X, X

Number of radii measured: ol

J2X Series Names: &L 2 3 /4} Gleal’d

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
AR - Bl 4¥ter /989, ¥ gessibly 3%,
M5, = Bored P 562Ny e e
Wood Anatomy Change Notes:
lidi A~ fis-go0c  _ Ades B (955115
200G . <« ,\,_,é(" \75'- "\??‘ Sc“bwffaa a‘m\ﬁl . ZO‘ \62"'/’%4—0-@ P
S . , 5
N N ) \ [ ..t ~ \ , :
99 - wdy PSHPE ~ Srwalat on B, $7-59 - &) mlan
‘33674 - WidE on B L ke
S NS gty wide TIFTTW0E o B S8l ot
\8?‘ Y 63 +6P ~ Sinmbe A lf '
. 66 de
%1~ harnget

(L~ hangmt

‘20 - wde ‘é,_/' I ipe.
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GATES of LODORE - Ring Reading Notes

Ring Reader: J. £, Reading Date: 67/-2 (,/Oé
Site ID: GATZES of L OOEEE Collection Date: /4(,7, 2085
Tree/Hole ID: &£ Slab ID: 3

(2pecsd) bt Sandet

Ring Counts/Notes:

J2X filename: &L 2 32X IXE

Number of radii measured: o2

J2X Series Names: G-L 23 A R GLRXS R

A Recodd aadl AVYE o n X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

’llﬂ—n - %u"’:‘f’( N&"U«, b 'fé??&fbﬁ.sw/(% ,\‘:';'C,.
M S, —Buried by ofter 54, y2qp0
Wood Anatomy Change Notes: - Gl fws /a,'r'f -

Codite A=lrsr= 190 Redels B o /987
\576/“‘?('5}@%\ ‘ Z5’~ Pag AT St wire
'82-95 - Stwadank vode \\é‘/~ ‘U“"\(f XN \M(/‘PDIW/L
g/ - raansis 63~ \"";"("“"/\
\-7--?—“?-4- Yy é@*\él" /"“‘vav«r'

SFET ~ arnilae

23-\'715 ~Wé ha g™
SF~ harpr s
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" GATES of LODORE - Ring Reading Notes

Ring Reader: J\ %, Reading Date: 5//2 @/Oé
Site ID: GATAS r:/- LOLOKE Collection Date: /47, Loos”
Tree/Hole ID: & Slab: S

Ring Counts/Notes:

J2X filename: ¢L R JA X, EXT

Number of radii measured: od—

J2X Series Names: &L LS A 5 &L Qgﬁ

. ‘ t
J,a? e fpbcm«/vw\/ Nekdoid A v E /?% IT2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

I = Bunied o ep, (67 5,

M S — Buried dltfer &y, \cj, &35,

Wood Anatomy Change Notes:
Codivs b= 1755~/ 995 Kadus B~ 195c ~/3p9
Y77 - rarosd 67 =R - Sk

t
%M’L’W~ o /’/
’
~
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GATES of LODORE - Ring Reading Notes

Ring Reader: J :/44 Reading Date: \5/2 6/0Q

Site ID: G4 < "f’ lopop s Collection Date: /4(,{(57 RO0S

2 - Slabip: ¥ E

Tree/Hole 1D:

Ring Counts/Notes:

J2X filename: GL2TRAX, EXT

Number of radii measured: o<

12X Series Names: L2 F7EA GLR2FER

)
7

h Yoy bk
Y (7{) - )20«»14114/55’( A ~§~~ﬁfi/-’v«( A ¥ ED Arete J—Z)s/,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

_J 'ﬁl ~ (E)an;a p{‘:{-ﬁ‘l \543 '§“ r\u,@;;-{-‘{;j \é"é:-
MS.~ Buried by i ter g o yoss}ﬂ‘yB
Wood Anatomy Change Notes:
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GATES of LODORE - Ring Reading Notes

Ring Reader: ) ,/Q, Reading Date: 67/2 C/OG
Site ID: @/LTAS r—( Z aOCE & Collection Date: /47/'21 ey
Tree/Hole ID: .2 Slabip: 7 & |

Ring Counts/Notes:

J2X filename: €L2Ta X. X

Number of radii measured: -2

J2X Series Names: G—L-zc/ﬁ/ﬁﬂ GLQ 75/5

|

i’ s / ( t
QIK o @r’tvtﬁcwr’iﬁ—#{ Agdid A+ N /LW,'%, J2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

S8~ Funid e 5€ v (o,

S0 L X (,o(\ mf‘f@/\/ Ry A + ¢
Wood Anatomy Change Notes:

m A+ - )755- /%y

§.§ = Cc-mfl/\. V//F«(‘/t/;

T4 - wibe
N \ ; & .
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GATES of LODORE - Ring Reading Notes

Ring Reader: J K, Reading Date: 5-/&1 G/@(E:

7 f
Site ID: GATES, oF LODCER Collection Date: 4.7;. 2005
Tree/Hole ID: o Slab ID: 1

(Top+ Betion SMAQ,{V

Ring Counts/Notes:

12X filename: GL2 J2AX. 'éxt

Number of radii measured:

J2X Series Names: GL R , Ic} ) GlLal ’R

’A "dgx.— il)z("/c-—(n.;«(_.L/( A ‘f(_/ /4 VL B /{,,‘,\J%» JZ X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

SY NP = S
m: S, — Buried Ffer \56 + éj
7/ Wood Anatomy Change Notes:

)P/’

L AvB-/755~Su...
/’/‘—_ . 1 4 N [N
'/"'xk Jord ant /?MW(‘/Q At 5F <62 s awt rrltgoun e by,

3—5‘ Cf—rj‘ﬂ_ W/fl’m
:fé = an,
Uzetd - wide

L.Q’{—'Z,?—-—MU rMAAgu~
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GATES of LODORE - Ring Reading Notes

Ring Reader: J £, Reading Date: S/.'l 6/06

Site ID: G785 off Ldbﬁk,ﬂ Collection Date: e, 2005
/

Tree/Hole ID: < SlabID: [3D

Ring Counts/Notes:

I2X filename: €L2 JaX. TXE

Number of radii measured: o<

12X Series Names: GL 2 13D/‘} ; &GLR JBD__@

7
)

‘ L <
J; /e, - :’3"\/.'w.:4ml.’f({—£-/‘( )H‘Lt({ 74 ¥ B /bﬂ/t— J2 X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

JiR, —Bunuk «{J&» 1957¢,

M s, ~ 'Buh.npf afTe :‘;’(D
Wood Anatomy Change Notes:

bodd AR -/IS5-5C
TC - wide e wfpit
S = rtng rarir
/04}:4, e ,1,:.4).{..}‘\;_ /{MJ( \5’? *\é,} et weeqrc ddy |
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GATES of LODORE - Ring Reading Notes

Ring Reader: J/K, Reading Date: 5/—2-4/0¢
Site ID: GATEL of l.é"bc'kﬂ Collection Date: /4:,7. Loos
Tree/Hole ID: 2 Slab: |4

— Bt sauded —

Ring Counts/Notes:

J2X filename: GL 2J2X TXE

Number of radii measured: &£

J2X Series Names: &( & /L/A ) @La J #5

Jmf.\ Qeao}é(tﬁ( \wu(c'ff A¢B ;.,j; Tg)('

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

SR = Buled Ty v (3
ME - Buned after 56,
Wood Anatomy Change Notes:

Kddl A+~ 175~ 56
—-/\/w -»')LM., AMI ‘-ﬁ\
et g &Y v.)/ﬂﬁg
o< e
}é‘ﬂﬂw A~
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GATES of LODORE - Ring Reading Notes

Ring Reader: *—3 rﬁ, Reading Date: 5/2 é_//OQ

Site ID: GA7ES F Lebor &

Coliection Date: /4«/;];. 2005

Tree/Hole ID: a2 SlabID: /P

<70p v ¥ Bfforn 5&@&9)

Ring Counts/Notes:

J2X filename: (L 2J2X.txt

Number of radii measured: <

J2X Series Names: GA—Q/FC/‘} ) @L = /(?Cﬁ

e -y .
J;f\“ J\G»wﬂ".urw’v(’( V/I—M?{/Lf(. /4 ¥ B /(11,«:4— JZ)(/ 4‘”‘3“1—

VIR ' )
[ LJ@‘L"._ \t 0(,:’1;114(\," A -f{ "‘L{' . T -6‘( _é P ” » .c:-f e ) i’%
¢ /
Aledaddi .

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

S Bndd 8 43
M &, = Butied #fler g
Wood Anatomy Change Notes: ﬂ—

"j««/@/ wf M--,>—/_5[-;L_ \Jd;\-ﬂlm. .
et 1953 o/ K.

S whe ) dodt i o o
\S.‘S ~ bt g

—Rad/{ A2 1783~ /75¢
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GATES of LODORE

128

- Ring Reading Notes

Ring Reader: J,fg.

Site ID: GATES of Lobopg

Tree/Hole ID: oL

Ring Counts/Notes:

12X filename: G(RIX. . TXE

Number of radii measured:

J2X Series Namesi

Reading Date: 5/2—6:/0é

Collection Date: A g, 2008
/

SlabID: [ 9

\

Mg&guﬂt

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: " Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

5 25'{"4[)//’3).!?(/ (/“ /9853,

K,




/O =l ch

APl e

> 6GL-2-65 (ﬁfﬁ&%“gwﬁf)

(L oﬁow Sahd‘éwf ‘>

1

)

’ ;
{»AO :’?Q?}v ) K kel )

GL-r-3
(=2 (zr'e:¢5>

(\AOﬂom ‘Sc\m!w{}
GL-2-Y
Gl-2-5%5

(7210 < c\hﬂ(ec{)

Cop\%r ""—>




130

Y2006
/ . — \nga
GAATES ot Loboks —~ TREE 2, P2 o3
GL-2-6
: _f:; SnnJIJ
Ssem [ GL-2-}E ,Tp_ gnded)
9 <, &L-2-¥
GL-2-9-€ (Top Sded ~ neld = £1)
clS (XN GL'R'/O
3.5 e GL-2-/] ‘ <7°/7 + o Wam SAAM)
I em g GL-2-/Q
N o Sanded
~3che @ ¢L-2.-/3p (TF&BOHO om&%:b
GL R - /7 (.Ea#ahx 50\1@4{)

cent, —




131

. 572,0@6
e TR,
> QATES of Llovoke — TREE j73et 3
~Som Jrﬁ GL-=2 - /5
~zem J &L 2:/6  (Top v Biflom Savcled)

GL-2~]?

(had Flaggivg « wo nalb)
GL-2-19C  (Tp+Bitfom anded)

GL-2-/9 < et Sam&f




Gates of Lodore Tree 3
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GATES of LODORE - Ring Reading Notes

Ring Reader: J /K, Reading Date: jd\\/ 13 . #}\00(3
Site ID: GATES of LopokE Collection Datei”A-L?, LYy
Tree/Hole ID: 3 ' SlabD: &S

Ring Counts/Notes:!

J2X filename: &LB YaX. Xt

Number of radii measured: <

J2X Series Names: &L.3 @5/4 \ GLS C’S_E

o ecosd L AT ade defigk

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Rebive A —19¢8 - 2005 Rodons B~ /9( 7 2 00¢
/LOOS"' ransso— (_7/¥ g
e SN

1o Sl o B Gse et it
9L — Iargrue

%/ -~ hAaNV T
\?‘3ﬁ)7¥ “‘5}'\:\/\\«[&\\\7 LY i iVS]
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GATES of LODORE - Ring Reading Notes

Ring Reader: J, £, Reading Date: 7//3/0(;
Site ID: GATES oF LoLoKe Collection DateZ%uj, 2005
Tree/Hole ID: 3 SlabID: |

<—GP o EJH’OML Sr.mb&b)

Ring Counts/Notes:

J2X filename: &L3TJRXIXTE

Number of radii measured: 2

J2X Series Names: 6&%‘/\ b L3B

(\\"\( OI&L&\ \14'3\-- A% 2 inbo ) AX '/Sf‘g/’\

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

ﬁp/W‘c’)od Anatomy Change Notes:
Kedos AxB - 195§ - 2005
- Y B ) _//I/M})/ \Y
.ioos AT (L~ e 56— conts ‘A)/Pﬂ%,
0 — harvpaantr N . ) :
\7 €3~ wade
- 3 — harrngas—

' ‘22 — At
7| —hdrigrtn ()~ hasnewr

\écfﬁ'%Ov wde \60 — bt
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GATES of LODORE - Ring Reading Notes

Ring Reader: \}.K, Reading Date: 7//{5’//O€
Site ID: GA7ES (Flehoke Collection Date:”,47, 2005
Tree/Hole ID: 3 Slab ID: /

< O/D + 0""l ch_.)bb)

Ring Counts/Notes:

J2X filename: GL3TAX. TXT

Number of radii measured: o

12X Series Names: L 3| C L, GLYD
O e Wb c2p e 33

sk

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
% Aree s Cc —/f55 - - pasT K., 2D = (758 - 2008
2005~ 'wwrwrb GG‘}’WMW _%'é + 57« Sieilably narton
P v Ga- o< wide Ee- G ufpiti
Ty ppopy- WoE &l - harre—
3! - T \5'7, A ™
¥ = g ~winE

‘6‘7 70 ~ V.




GATES of LODORE - Ring Reading Notes

Ring Reader: \’ ;KA Reading Date:
Site ID: GATES 6£ LoDoRE Collection Date:’%»(«/g L Doos
Tree/Hole ID: 3 Slab ID: X_

@:f ~-BoTfow :m.»‘»b)

Ring Counts/Notes:

J2X filename: LI TaAX.EXTE

Number of radii measured: 2

136

J2X Series Names: Q\'L% 3\ A . QL SQ\(B
— . . . dot
AR Saxd v en Vofoe oy A 5 ke dwe Lo Ty !
- : or STeRT
< \/\ %Y ‘7
L a9 o 7/”/‘?“ 7 3%
Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
J £ e ~ro definits bl aipesd)
\ﬁ’Wood Anatomy Change Notes:
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T b9 Ro - wede Sl
,?OOS'WW , 57‘ /MAW i g
‘gl natagur o A w éé - g tS'é,“ at gt
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GATES of LODORE - Ring Reading Notes

Ring Reader: J:K Reading Date: ?T//'?(/O(o
Site ID: GATES &F LEPOKE Collection Dateiﬂ'/gt_g, 0005
Tree/Hole ID: S Slab ID: L/

( 7'9} g :c()

Ring Counts/Notes:

12X filename: ¢L3TRXX.TXT

Number of radii measuredif”2

J2X Series Names: L2 4 A i (LAY

MJML Ca TIAX e 1 s ok

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

JIK“ Bocd V/-”\Lﬂ; !5‘7, ‘5’0/5

Mg, — ﬁwfm! «Fter “v0, \58‘ +L.
- Wood Anatomy Change Notes:
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GATES of LODORE - Ring Reading Notes

Ring Reader: \\ 'K, Reading Date: 7/ / 1 }OQ

Site ID: GATES of Lopbk £ Collection Dateiﬂﬁcg. 2005
Tree/Hole ID: 3 SlabID: 9 - £3

Ring Counts/Notes:

12X filename: GL3 TR X TXE

Number of radii measured: 02

J2X Series Names: 0 [ 55\:_;/5\ . LLLE FY &

T e T3 o 1T - T

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

4 \ t Z N \
S~ bt Pe vy, %0, S5 b
M S Buwsen{ a«Pfcrche\&s\Y\% )‘53$ "5 Suppressed oftes w ;‘&l)
Wood Anatomy Change Notes:
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GATES of LODORE - Ring Reading Notes

Ring Reader: -l .)Q Reading Date: ‘_7//7/(%
Site ID: SH7ES vF LoPORE Collection Date: "’/4 u.f relvelas
Tree/Hole ID: D Slab ID: 7+

Ring Counts/Notes:

J2X filename: GLIIRAK.IXE

Number of radii measured: '2

J2X Series Names: & L37 /—\ } (9 Lél &

: JRYEN S
Foled o o~ D o6 “<SA

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

JE, - O«*ww() (’%X‘Zk Sj’X‘MM -f’t“' "‘7/ '-*’V“‘Vu«t_pzv[;tﬁl fCJ»?f
M. S, - {mrh.(f ‘l?/nﬁfew ‘9, 53) wnbnried ;,/q:HI rebweied offe, \go) wn ke ,,,;t,,\sz?/rc(yn:ud
Wood Anatorny Change Notes
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By < W L6 = M oy e Y pith,
TR ket \éy - k)-**—'—J.,Q
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GATES of LODORE - Ring Reading Notes

Ring Reader: d K Reading Date: 7/17/0‘6

Site ID: Gr‘}'?Eﬁ oF LeDoRE Collection Date: /\'AM L Roo £
7

Tree/Hole ID: S Slab1D: 9 £

Ring Counts/Notes:

J2X filename: 6L 3JI2X, TXE

Number of radii measured: <

J2X Series Names: GLS 61 EA : 6(‘ 4 E&

Fied T 3K e Y/ 1/0g by W

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

__J'K.— BW\'VL( an&. .\S,g; WM "'?C(""‘gniw 1\7(;@’\- \é)s:
m.s, — &MM ,;“ev \S~;,' un"hvVMJ aftey \81' dbwvied afGin ~8 S.or MK:LL—) By,

Wood Anatomy Change Notes:

Redoos & - 17541~ /925 Rediee E- /954 /575
/988 — e ZC'WerW

TY - wode 05~ wide

93 - hernparr Y — wadke

Bl - gt 63~ Rewienuor
\?/»WW —\;6‘\60—(10%1—4- -uii«;—d.( "\“\3‘%(’;&\/]’&—\_@'
\éqar'?-o-w;«& \Ss\w:pe

Y~ centy, Yyith




141

GATES of LODORE - Ring Reading Notes

Ring Reader: J :£ i Reading Date: \>/\7/0!°
Site ID: GATES OF LODOKE Collection Date:"#4 “h s BOOS
Tree/Hole ID: % Slab ID: H = 5/

Ring Counts/Notes:

J2X filename: & L3T X T XE 4 Fogd b A
A

A FV‘ ‘E’J.J) \'tﬂC)
Number of radii measured: oZ_ /

J2X Series Names: GLINWE) , GLINEIQR

Ciohed Bav T3 b T3 5/,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: S»top Year: Proportion:

J)Ky’ &'”"‘"‘:Q V("‘a'l— :6—5.
M4 = Bounal alfee ‘55

Wood Anatomy Change Notes:

ldol Ao 1754 - 1 765

LE - wE

S - center x-..l/ 7 "H\




blamnt Y
a2y,

N

GATES of LODORE - Ring Reading Notes

Ring Reader: Jr(. Reading Date: —7//7/06

Site ID: @ATES of Lotoke Collection Date™A g . 2 o0 <
¢

Tree/Hole ID: S SlabID: [ 3

CF?F <+ Boﬁom 56"5“3&9

Ring Counts/Notes:

12X filename: G-L 3 TR X. TXT

Number of radii measured: .2

J2X Series Names: GLY (L A - &Lﬂ\ﬁg

/

Eovad w2 by TSA 9 /o

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

A Bt ofn 5E,
( ol M5 Burn | alte ‘5z

ood Anatomy Change Notes:

Kdid 4+ B -)959- S5

tgg — b\)':—ﬁ{ ; A&»\j’ f'n,[a,/l.fw"\«:ﬁ\,
s el \q/cp SN |
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GATES of LODORE - Ring Reading Notes

Ring Reader: J tg, Reading Date: ‘7/17 /d'“
Site ID: (ATES oF L pDekE Collection Date: ~~A4 vua [ Lol
Tree/Hole ID: -5 SlabID: | 3

<7—(>F <+  Beflow 5“@59

Ring Counts/Notes:

J2X filename: GL 3 XX, TX¢t

Number of radii measured: =2

J2X Series Names: éLB IEC - (D(_E@D

E\f\\mhg\ o 33X \37 SSA cn 7/[7/0B

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

J& = ety
Bg.dm Mot~ Buied ghbe— 55

\__W/W?Jod Anatomy Change Notes:

Rodin c+D - 1954~ 55

\55— AN
ot - e \-u%‘p/lf’lx - lﬂj l).‘MA ‘

)




GATES of LODORE - Ring Reading Notes

Ring Reader: J K Reading Date: ! / lﬁ7/0b
Site ID: GA4TES of Lohete Collection Datei/\ﬂuﬁ L 2p0%
Tree/Hole ID: .S SlabID: | # D

(70{ ¢ Bofw Sanded)

Ring Counts/Notes:

12X filename: el 3T 22X, ULX¥

Number of radii measured:

J2X Series Names: GL 3 ND A GL3IN DR

7

T e rJ\XfD RN \07 A on 7/|7/06

Proportion of circumference with secondary growth:

Start Year: . Stop Year: Proportion:

Start Year: Stop Year: Proportion:

Start Year: Stop Year: Proportion:
e AR = SAM Ak oA, s

@ M5, = Swid aber o

ood Anatomy Change Notes:

Pkl AvB-1957- &5

<L - M haan g

5 — sy Vet w/f RN
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GATES of LODORE - Ring Reading Notes

Ring Reader: Joﬁ' Reading Date: L //7/0(’
Site ID: GATE S oF LoDORE Collection Date: ~A g Rop5
Tree/Hole ID: 3 SlabiD: [ 7 D

(7op + Bolfom Sanves)

Ring Counts/Notes:

J2X filename: G L% Tax, Ext

Nuwnber of radii measured: s

J2X Series Names: ("LSDDt : GLIOD

Trhad e XX o, A e /006

Proportion of circumference with secondary growth:

Start Year: ‘ Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

M4: = Bl afder 56 prisiohy abber M54 wa

Wood Anatomy Change Notes:
w’ to '
Frdid v D— 1753~ 55
ZEg - WA/Q( At M A

\54-— WIbE /

S3~ Wew et w/é).’ﬂ\_ ‘ Aﬁ"v’\.
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GATES of LODORE - Ring Reading Notes

Ring Reader: A . K. Reading Date: 7/'7/06
Site ID: GATES oF LO,&UE c Collection Date: Nﬂu.a , A00 S
Tree/Hole ID: 3 SlabIp: 5~

Ring Counts/Notes:

12X filename: GL3T2X, TXF

Number of radii measured: 2

J2X Series Names: 6\ g 'S A INENE S
/

Trlwd adfe  T3X Ty 3SA - e Do

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

J:K." fw,w;,@ (li[/th. \:'5
M. %~ Buried ober ~s5.

Wood Anatomy Change Notes:

Kbl AR ~/95y-5<.

\55..,wvm,w"
3#* ‘/\J“:”X{ Ciﬂu:t;y\y W/f"ﬁw »
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GATES of LODORE - Ring Reading Notes

Ring Reader: | (ﬁ ! Reading Date: ‘7/ " {05

Site ID: CATE4 of LoDoke Coliection Date: ~ Auwa , 286<
7

Tree/Hole ID: 3 SlabID: /¥

QSD.”D”‘ *5;0{1 J:}ﬂnck Sak._a((:pf

Ring Counts/Notes:

12X filename: G-L3J 22X, EXE

Number of radii measured: 2

12X Series Names: <ol 519 A , GLATR

Toavvrd ube JRX b7 TA  en i/

Proportion of circumference with secondary growth:

Start Year: . Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

JR = Benid ofln (954
MG~ Runed ol B4,

Wood Anatomy Change Notes:

‘ﬂ' b~ . 4
% % - 1954 - 59 (Solbe et ”9”>
P\' - : - - \ "\UOTI TEI"
5Y - W
Z3 = wud,

ga‘\ Newr C—Rﬂ‘h\/} 5 maldd W/(f)/((’z\‘ /lom(/, \/
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Voo g
- T — s FsF
T E 3 &/ o0k

Pg.let 2

G’LB‘O 2])/\(-'(.(5

GL-3-6S hod = GS

(ﬂ% +JH%M>

Sevpep

GL-3~/

6L-3- 2 (T‘”f’ # b Zapves)

\2 ce l—\'('cr.s
- 7\,:& GL»B-B (?.ch.znj)
> GL-3-Y
Yol 5 em ,
GL-3-5§-£3 ek = €3
7'$-Ch« GL »3 P é
~L S e &GL-3-%
P Sem @L-3-9
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ot Lobope IR
=T 7 ) )7,/2006
TReE 3 Pt 2
R
Som 6L-3-9 € nef= £
T , GL-3-/0
GL-3-1-E) nad = €
GL-3-/2
Sem GL-3-/3 Sl
GL-3-1Y
2em é“% &L 3-8 <7;P th_péb)
Yom U9 GL-3-/6
GL-3-17 D (@:;5:”“ ned= D
S'de Stew ¢ Bitform
GL-3-1% ( SAVPED )
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GATES of LODORE - Ring Reading Notes

Ring Reader: J. K. F Reading Date: "7::/27/()(5’
Site ID: (Zaled of LODOEE Collection Date: /41/-6,! | 2005
Tree/Hole ID: “! SlabID: &S

Ring Counts/Notes:

J2X filename: G-L YT 2X. EXE

Number of radii measured: £

J2X Series Names: GL‘?’ GSA) GLL{G&B

JR - G:)FCMUJ?O( \rﬁ(CX\“\ A+ t)/vx-/tb‘ J2X.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Kkl A+ B~/9S 72~ 2005

e —

2608 ~ halipws (7'7 "Li"/ —hnsde ’é/'L :6'2" Mo
¢
206 - oo ~ Al  FC o M €0 ~ hasianr ( oA gitid)
.,?CC/»— ‘Ll/ RWRIpe oy '73~ P—f -‘\)(OC S?‘v‘—S? - L\"“'ﬂc( (("LfCU‘/.
76_ W-’Mﬂ—: ” \M ??,' [’\—d/v’bcl:-«_&"" S‘?\%:,ea‘_’ \»%/’
b el e D
33— 90 - Mwwk“:& At i é? é? ~ hA g

N ~ Ay é‘ Jﬁ% A
'g_2~ bwﬁz, ,(«‘# ﬁ"(‘ W;f -?/&f'x. lvvzfvp(', 23 - 65~ LJTL?L
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GATES of LODORE - Ring Reading Notes

Ring Reader: V. @2, F. Reading Date: 5/%/0@
Site ID: (GA7ES oF Lopep & Collection Date: /414? . RooS
Tree/Hole ID: 9/ Slab ID: |/

Ring Counts/Notes:

J2X filename: G-LYT2x, TxE

Number of radii measured: 2_

JZ2X Series Names: GLL{ !A , GLL“B

M= Fecoded odid A e B 4Tz T2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

SRE = sl ooy 70 %08,
My S =~ bumrd ater 8) 75
Wood Anatomy Change Notes:

fodod Ad B /957~ 2005

rooo
\ ‘o \ p P
92~y — hnde {767 - Jorees
NN B S S PENVY Sy PP
. ‘ 63 + (g.. \V“"‘LL e é’ . -
R S N
PR e 60~ 82 “Same el My atnpar
72 e
‘ oo .«
70 - vorls ‘_sj,‘,gq-\mh’d.—

tg;-— C@,:-{l_;_L w/'ﬂky r"\ll"L




GATES of LODORE - Ring Reading Notes

Reading Date: 5/3/06

Ring Reader: . 0. F,

Coltection Date: A‘@&', Lopg

Site ID: Cates oF Lobere

Tree/Hole D1 SlabID: /-~ /
(75,’7 * 507/7(0*4« waw&y
Ring Counts/Notes:
12X filename: &L YT Y, £ xt
Number of radii measured: <
J2X Series Names: & 4 I :’4 s S(—d”ﬁ

Q- Rewrndek o dll Ao 1t T2x

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

JKE- Buvied affcr ’739/, ¢ \’\kj'(‘( “""V(":"‘ ‘715 &'5-7.?

Ms, ~butid dafter R 7,5
Wood Anatomy Change Notes: ’/’E,/N

o e T .

\6[— dto ut\\}\r\f
/}‘*7‘:‘!‘(""\ Lo /?5";1 - 200G

Tk — \
T Kol AEE_— T
2005 ~ peth rainoi o e
\7:‘)— ~\7$/ - W‘—vLG ZG - \é? "‘/\-LA/W (VC"‘)’ _’_’(%T oh \B)
}3"\"’/ P‘f)x;\—xilyvé I Lot \ . .
~ S * , ¢3-65 ~ Wde
?Q—W«é/‘ k)/a Iof‘-"{wu%»luoco(. ‘ .
\%}~\3/ __w‘_;@{ éoiéa N efh”‘ th.‘~'(}/~ Wak ko,
‘ $9 - LG ol
76~ plingeant ; .
S.?\N (“i":t"‘L %/‘H\

73-'2¢5 - wpe
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GATES of LODORE - Ring Reading Notes

Reading Date: _S—/Z/OG

Ring Reader: aANS F.

Collection Date: /4(»7 . Q005

Site ID: RATES o LopoRE

Y SlabID: L £ 3

Tree/Hole ID:

Ring Counts/Notes:

J2X filename: @LL{JI& X.EXt

Number of radii measured: 2

J2X Series Names: @L‘f,,? 55/4, GL%Q EBB

1@.- Recrded bl dep Wl T2X.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

L Duaid e 18,5, 50

A =Ruried Ster'sf Bg gg
Wood Anatomy Change Notes:

Kb B3 — 1957 - /‘7?/;

' / ,
7R F - Ao ] ‘
é - & -/ % / ! 4 L]
%‘ e ( 6=C8 ~ ratrge (rpie wlly ¢.8")
! 6 (.
?_3_‘[?_5-‘ lu:ﬁu \é "{‘1“\65' Wibe
L o} ‘63 - by oY~ a ! '
72~ haangr . ' e Y MW“ML“\::” estimle Wi '
\ ty . ,5?- hrrrpas- khhdd‘f:’
A0~ ey SIe §F- Wide

57 m e Tiwy pith




GATES of LODORE - Ring Reading Notes

Ring Reader: J K.F Reading Date: 5’/%/06
Site ID: GATES eF Lobok¢ Collection Date: )40;{ | OO
Tree/Hole ID: L/ Slab ID: %

/7;/7 'f/go#o'm S{\w/{e,’;{)

Ring Counts/Notes:

J2X filename: GLL{J&X&SX'&'

Number of radii measured: 2

J2X Series Names: '\; (, U L’ ﬁ ’ GL L{ L{B

3@ Kewded padd A5 Wk Tax

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

J.R,E‘ ﬁ“"‘;#ﬂ%}‘;’b ‘:/75-—) '§7

AN

\

MiS, = buried &teb '35 5q
Wood Anatomy Change Notes:

Oe"'vjquA' ,"':) 1*8 - /'9’\‘_)-‘";(’._ /’7:5-

T T T e e e e P

{ 1
GR2_ - by ' s
1972 75 s é(/ B s e e N

' . i ! Y 1

‘?J\ - I'\/-:,: i LAt -’,( Scf -63- .-7,;\1‘»'1.4; haarapir — (esfuw’fe ":'-m M,\“,;M,‘.\S)
‘7“0 T e - . %’é’ - e .- . -
EF+69 = Siwllar (g olithle widet) 5% — Coder with

664 67 ~ans Fivy
s - wde
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GATES of LODORE - Ring Reading Notes

Ring Reader: J-K'F. Reading Date: ﬁ:/L[/()(,
Site ID: (RATES cF  LoDORC Collection Date: A‘ﬁ' ROOS
Tree/Hole ID: ¥ StabID: [ £

Ring Counts/Notes:

J2X filename: C—LL/JQX- Xt

Number of radii measured: o<

J2X Series Names: (L 46 5—-/4 , GL Y ER

A -K o fik S A E ,LZL T2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

SR Buded aite 1970 o
. ol ok 195, 5g oy
M S~ Byl EFTC\-\?S,, CFs \}éo»fDQS»:H)’
Wood Anatomy Change Notes: }/(\ML;%/}n IS F-r92s Y.L, R~/
‘ g S s B -1957 557
[T73 <75 = wele

Z‘/ - hatrpi )~ T

\?2 B e S o . \
'?0 4..'7. / — bt %O - 63- )JMU%« iAo
N . ST b, e
o, 43'#“57 ”6%/(&4/5_ [ORY JORS R 7 ¢ ey
' T 5%~ wibk
s T Ay g ‘A - . ,
¢ U A By e e, ‘*;/,w?‘k

65 ~we




GATES of LODORE - Ring Reading Notes

Ring Reader: J‘Rtﬁ Reading Date: 5’/‘“;/06

Site ID: GATES »F Loporg Collection Date: /40‘—{: 2005
{

Tree/Hole ID: Y4 SlabID: F&/

Ring Counts/Notes:

J2X filename: &6 4 T )(- txe

Number of radii measured: 2

J2X Series Names: GL (%? 5//4 . GLY 7 5/ &

- 7 ) [ ~
LR~ Preends . Asdel Ay BT TaX,

~ N

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

G B ofF 1775 ip

MG, = haied 4Her sp 435
Wood Anatomy Change Notes:!

s A- /G567 Faduls 8195 - bo
\ { T — e
195 % - wdeg (7_4:__ WPy
E;? - l«b‘;ﬂe ‘ \?' T~ Iaapas

\ ‘;:é —_— e At 'C,&,-u‘,\LJ«L‘ \~/7‘ {k_r P—(j’é{: *

157




158

GATES of LODORE - Ring Reading Notes

Ring Reader: 4@, f Reading Date: «;:./u/&(;

—
Site ID: (CATES of Lepol £ Collection Date: 4“;5(/ 2005
Tree/Hole ID: L/Z Slab ID: j

Ring Counts/Notes:

J2X filename: GLY TaX. EX T

Number of radii measured: <

J2X Series Names: C'f(-'L/ 7/4 ; GL L/ %5

Wl = ceoded Al A+ Bt TX

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Sk B LT J9gy,
M5 = basid offe 58w o
Wood Anatomy Change Notes:

Kdv A+ B legc- 5%

\

53— wede
e w4 1956 v f:'ﬂ\




GATES of LODORE -

Ring Reading Notes

Ring Reader: <. .&. F.

Site ID: G-ATES oF LOPOKE

Tree/Hole ID: ‘l’/

Reading Date: 57/‘///06

Collection Date: /4“3#; L COST

SlabID: /2 D
Ring Counts/Notes:
J2X filename: LY T2 X EXE
Number of radii measured: 2
12X Series Names: 6 LY[SDA, LYIZDR

IR = feeded gl ae R St TN

Proportion of circumference with secondary growth:

159

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

IR funled 1955
ﬂf{; /')1.51 e Z}AML-&'-} 6\‘?.{‘1’5‘ \5?'

Wood Anatomy Change Notes:

/\/41114' A+ R
1956 - 195%
53— wide

56- et wipith v
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GATES of LODORE - Ring Reading Notes

Ring Reader: 3./, Reading Date: SI/L/’/ cG
Site ID: CATES oF fobok & Collection Date: 4; zor S
Tree/Hole ID: & SlabID: /6 ¢

(_B;{'fﬂ S.-’Ifm‘l: Sft!-w{’éﬂfj

Ring Counts/Notes:

J2X filename: GLY JTRX, EXE

Number of radii measured: =

J2X Series Names: GL#/@CA, G‘( L(/@CD)

'J\ K \‘ d;iﬁfc»ﬂ_'wyé,(«f‘/ At ,‘r;‘ _(,,(' /4 ‘* B /(/iVTL::T JLZX‘

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

._]‘K.' Bt ”ﬁé"' ,}95.?‘

M: S/ = bw—'ui’ 4(;:’.{*1:53
Wood Anatomy Change Notes:

P R NN
ts?— l-w%Q
o —d 54 w/’/éo/'?(’f{, — o clewe ‘E\u\ - €dar absedt or ver) Swel|

A R
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GATES of LODORE - Ring Reading Notes

Ring Reader: J .K, Reading Date:

Site ID: A T7ES oF LODKE Collection Date: '44/4, LS
4

Tree/Hole ID: 4 SlabID: /7

Ring Counts/Notes:

I2X filename: 6L TaX. X%

Number of radii measured:

12X Series Names:

pel

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:




h oY el ad
G[ ¢7i‘r.i

of Lobok &

TREE ¥

GL-4-0
/Scm
GL-Y-G
35-dien (Y 7-65
~3.5ecm Eﬂ G'L'q'/
GL-Y- /-
Yo
/* | GL-4-)-2
Y5 QB GL» L/ R E£3
: GL-q-3
~ A <imn /\,
i R
Hef ¢ wa

I,IS cn

6Ly

Gt o5

162

Jan, 2006
JrF
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CATES oF Lovoke  Tree o oot

JRE
P32t R
~Zem [ KF GL-Y-3-E] ¢ =g
~ge () GL-Y-
~zsem (V] GL-4-9 (Top Sanded)

~Yom E% Y GL-Y-/0

~Scim G'L_L/‘// (—7_0/> Sﬂhﬂ./eq/>

GL-4-/2
~3gom PT ] GL-4-/3D . (ﬁp Serded i< )
~z.sem (1] GL-g- 1Y (Top # Bettoin Sandcl)
~ e “M;f GL-Y- /15
~Som GL-Y-/6c (7;”50#, Sandedomal =c)
GL-4- 17

GL- - )9 (M nct)




Gates of Lodore Tree 5
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GATES of LODORE - Ring Reading Notes

Ring Reader: J.£ Reading Date: é/Lf/OC,
Site ID: GATES OF LODokE Collection Date: /4&»7 rele=\u
Tree/Hole ID: S5~ SlabID: /- GS

G et

Ring Counts/Notes:

12X filename: G L 51T 22X, TXC

Number of radii measured: o<

J2X Series Names: (- S/ @5/? , GLS) 6S 3

Recodid rdil 4uB e Tox

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

IR - Con MT\/M\ ,d /{W\,\\.\,Q e ”J]k w&ﬁ\A,

Wood Anatomy Change Notes: oldest K“”('hl Cedﬁt—

Oldest Rasrt 777
Bediwa. A= 19¢¥=- 1970 Radie B- /768 ~ 2005

T i ot oo o

AQ0S - hgargws— \?5—‘?? — %lw% IWlW

2003~ bt ‘?7 ~ wide,
\
Fo~—70 gl

S ,_:‘,’]j::'f.ﬂ:. rde (e 2 Ap gl e _
-9 ~ ke o o ot

P3¢y~ wise
P ¥ pa —harea -\gfem‘mjw\-\/ e 13,

V0 - Wwide




GATES of LODORE - Ring Reading Notes

Ring Reader: d K Reading Date: G//-Z //f’/Oé
Site ID: GA 7E S oF Lobokis Collection Date: ﬁu_j, 2ons
Tree/Hole ID: & SlabID: /-]

(7,0}) + Bollon S«NDED)

Ring Counts/Notes:

J2X filename: CLSIT2 x.TXE

Number of radii measured: ol

J2X Series Names: &L 5/ 4/, GLSIR

b T

locofid Andid A¥R oA T2X.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

S\K\"‘ BU/V‘*{ (F\j‘;‘—‘\go?’

Wood Anatomy Change Notes:

Tlop= Redsos. A ~1908 = 2005 Kadivws B~ 1165- 2005

2005~ ML T+ P2 — hhingar

200{ ¥02 - s@&/ﬂa Ao \?o _ '

166

—*;%"‘“17'@“’:‘**;“9@0'* 'vv\ 4‘-«"./

gE - e (9= 78— culed yohe

77[ ""Qll — gt €9~ centten \.s/‘af'("L
P - Sebedy wedes Eston iy dffer graee A,
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GATES of LODORE - Ring Reading Notes

Ring Reader: /K, Reading Date: {A?/Oé
Site ID: GA7ES oF LoloPE Collection Date: Au\;p, Deos
Tree/Hole ID: 5 SlabID: ) -/

@f + Betronm Swpe@

Ring Counts/Notes:

12X filename: GL ST X. X

Number of radii measured: —2

J2X Series Names: &LS//C) L S/’D

~

bocorded oadil ¢ ¥ 1> 4 TR

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: ’ Proportion:

VR = Pt oo 7, G0
M5, — qredth supression altet 7g
Wood Anatomy Change Notes:

j;,f_j_jm_ Raclia C. =195 - 2005 Kad'us D~ 955~ 2005

%OOSM - I"MW . ' ?3 - '? ? e ,{LL‘:i A,L‘.:j—{{{/..:,lé,\ \,'«.,.’('/\(_ \gz ~ \“-‘LJL
96 - peco ~ Wi h ¢ N
F2= rvieser 6l - /VWVO‘ =t g—
qj-‘_?‘g ” /WM‘ é?"' ‘68 = ﬂ"“""“"{zﬂ Lo S tnT \é_q RN PETT
N \ N [ [ (o
7/ 72 - haripuen . 66 ~ -t 5y coder \'J/P'LH\
Kb = learvig st \Q L/_ P

B"i‘ 71 - Aailon 63\_ I L

i N \
P93 mve o (i ek, ~
7 Y : ;t(rvvg (\u\i,l LA ‘*j& \,\L[(-__,‘A\ \Wumrﬂ }M:‘_(“\
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GATES of LODORE - Ring Reading Notes

Ring Reader: J £, Reading Date: é/"i C/Y/OC'
Site ID: @A TE S of Loboke Collection Date: Au\?, oo
Tree/Hole ID: & SlabID: /-3 &

Ring Counts/Notes:

J2X filename: &L SIT X, TXT

Number of radii measured: <

J2X Series Names: &L S—/: G’A ) G'L§/3 GR

\

’/.\’ I3 ] . t \ .
0‘<'J/:c 'uz'ufﬂ( P e A + ﬁ £L7~F :rg\)('

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

) 1E\“ BW»S) aljl“’t»q_ Po ‘4'\70
/ﬂ‘ S'v— C‘YOV)‘H\ 5L({?’r~(*§s;ow q{;.ttk’ \? b bu\-;q\ o Som(;'f'{\;v\j ‘iﬁcr ‘70.
Wood Anatomy Change Notes:

fodine A= 1755 199, s B- 1755 7m

o Lo - wten

S 7| €72 - lwrieas 57 - e
_m ?_gwﬁ_23‘44435;—4!@‘:;;{&.“ Mg v T
g T LT TEY ~ Mgy e 5% < coner w {r.;t/\
T - s '? - e

"F6 23y ol A= wide bl = nuvy hanneas
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GATES of LODORE - Ring Reading Notes

Ring Reader: JIKI Reading Date: Z/S;/Oé
Site ID: GATES of LSDoRE Collection Date: A’ CY-P peletol e
Tree/Hole ID: &~ SlabID: |- 85 - &

Ring Counts/Notes:!

J2X filename: GL SITRX. Xt

Number of radii measured: o<

J2X Series Names: L;LS',/;T@/A‘ , GLLS/S@ /P\

\ (f\“ iy .
N1 (N 4}(/ { AR A ~ S (“' -
-/\‘L,c/;,'m» PLd ALyl on A SO NIt R y“

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

IR = Buind oo 19987 4775, 89
MS, — Burlid dfter 76
Wood Anatomy Change Notes:

Mw A= 19572008 Kodim B~ 1957~ /939
2603~ e dle 71 £3- iy A
Y95 revt ?H— ?c) - St Vgt dsller on A
A e G v 325 siifarly e TEFTED e (
\'8}»‘29, w»—-lQ 72~ A \ . g? NPT e \Q/Pm—k
\?6,- WOIORS I{g-},}—W@duw\‘e on A when rewf:'ng)
P4 PE— e (- e

! —\63 ~ Ve Pdd g~




170

GATES of LODORE - Ring Reading Notes

Ring Reader: 4.5 Reading Date: Z’/Sr/OG
Site ID: CA7E S oF LEDERE Collection Date: /}M&g. LoC S
Tree/Hole ID: & SlabD: [ = FF

(%? 4 Baffew  Sawnd b>

Ring Counts/Notes:

12X filename: GL SIT2x . TXE

Number of radii measured: ¢

12X Series Names: G L $ | FFA GLSI?FB

. ) v N
\\ | fi’[l — ﬁ’a.oc—%u -/.'—rt—~g’f\/c/< /4 VL__L;); /Ln,_..{%- J- 22X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

IR~ CP—"*’V\W(' o.]/j\,% 1982
/ch,'- s 7 Bw“‘«,{’ f\/‘btx \2-2 N FOSSI‘MX \?¢
Wood Anatomy Change Notes:

0 7 ,
pO/}M A=195F=1750 Rolig B=19532~ /765

S \ e
7S -7 - cniber oA,

A ,.}_?Jjgwll&f. e e e e e — o é I{ - WIDQ' . - - — — e e o
- 13 )
. ) — Ay AT
‘;LI d—\}; - hangtn E, / 4—\6 o — hssws

57e el e wf p B




GATES of LODORE - Ring Reading Notes

Ring Reader: \t 'R\ Reading Date: ?’/5/0 &
Site ID: BATES A‘* 1—01'}7/25 Collection Date: Af/ua_ L Roos<
Tree/Hole ID: 5 SlabID: /= 9

QBP + Boffom Scu.w{‘u()

Ring Counts/Notes:

J2X filename: G 57 JRX. TXE

Number of radii measured: oy

J2X Series Names: >4 5/ 7/}‘ G LS/ c/?,%

”

A [ i ¢ YA
\3/(}5. [k At '// il AY TG TE T RX,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

JR bk o 1764

MS, — Rukial et /96Y

/Efj/k Wood Anatomy Change Notes:

Cfoo A-195¢- 1777 Redds B-ros¢-/9¢¢

¢

299—\?‘5) _ S\(’IN'LRJ/\-/ \igiyﬁ“s\?" w&
S?-—/W[W

N\ ) -
A —_ }’WV_ N / ’
oo ~—v—»-w—é§~t--{°~g~ e e e - > RO ‘Cc’"jl;\, u;/.‘ﬁj(t“ T S e

1
’ “

T Lk
Z/ = \63 - !"/&V?.zgih

~

(O~ s -
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GATES of LODORE - Ring Reading Notes

/
Ring Reader: J, K . Reading Date: 7 6//0 G
Site ID: G#TE.S fﬁl LODO/(E Collection Date: /4(/471 200G
Tree/Hole ID: 5 Slab1D: [ =1{

<7nf + Betl g Satwu?)

Ring Cour_lts/Notesi

12X filename: 6L 5/ JTAXEXE

Number of radii measured: 02

J2X Series Names: G‘Lg/ Uﬁ], @—LS*/H\B

~ 7 f g ot b et
AR Veeeddd aedld 4rp 2T TN

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

D Beiel Pl 1904 4 59,

M S = Derious Lub;a,{ after Z({,
j& Wood Anatomy Change Notes:

’ Codost A4 B~ 195¢ — /%c/

T M
L336y— \de 33— htrigur
\CZ'- A At \5'4 - e, K \\3/?01'7%-

N —— —

-, % ) = NLL? I g
By ot
\Q_E — W 'DL
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GATES of LODORE - Ring Reading Notes

Ring Reader: J ! K Reading Date: 77//47/OQ
Site ID: EATES oF | o DORE Collection Date: AL%{ , 200§
Tree/Hole ID: & SlabID: | — | R

Ring Counts/Notes:

19X filename: 6L 5/ T 2X. TXE

Number of radii measured: ’

J2X Series Names: (5113 A

2

1/ -—

/) S { 2 b ’
\ a1 . Lo egba "’L’-‘-"-'Tf«[%“’% A /v’l';,.-'(i'f J2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

N t {
3= bk offer 59, ¢y
/Y’»S; - EU\H:(’ ﬁ“?’f‘er \5?» ok EF. + Ié‘{
Wood Anatomy Change Notes:

Cdow A —1956- 1964

\QTT .
24 éﬁfvbwq)& _ ig‘;.— WIPE
60— Nt ké» C_c/.Jt?(_ \:«’/oo'lﬁx

E e - -V\-G ,’_ -'«‘ nw’(:@fv‘ ‘W T o L P T L AR e T T Yt L~ T e £ S Y e i A3 T L A A o i R At T T = e L £ b e = A

\57 . \@ D~ S «M/ b0 U

Ty - w,{,,lm/




GATES of LODORE - Ring Reading Notes

174

Ring Reader: ] K. Reading Date: 7"2/é /0(2

Site ID: GAT7ES of  LopekE Collection Date: A g, <ooT
/

Tree/Hole ID: 5 SlabID: [= /Y

(7?’(9 + f)oﬁw 540050)

Ring Counts/Notes:

12X filename: GL &1 TaX. TXE

Number of radii measured: 2

12X Series Names: GLS /YA, Ll =si14A

b o

S Ficeidld e S Lo P TaX.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
IR, = Buef ot S
polertif 7

/Y)S’ B\A}\\A.Q 44‘FTCF57‘U’L-2$.
Wood Anatomy Change Notes:

M‘M@W 4— 19561759 LA b~ 1756~ /1959

CEEST = Snindan

w‘,:,\}, %:?_:“w,wvéww_#vw.w-ww,.w.w_m e e e e oo -

e Cofer wf piod




GATES of LODORE - Ring Reading Notes

Ring Reader: —‘,(2 \ Reading Date: Z/@/O 6
Site ID: Q"‘FTES s ZODOEE- Collection Date: /Aru.[;f , Roos”
Tree/Hole ID: 5 Slab 1D: / - / E

Ring Counts/Notes:

J2X filename: G Ls] I—?tht

Number of radii measured: 2.

J2X Series Names: G—LS—NE‘_A ) GLSIER

IR Aecrdid Al AwE Lt Tox,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

M Dok o 1957
/V,,S, - B\Al’,\aﬁ G'H_C" \5'71
Wood Anatomy Change Notes:

LAl AeB - 1956 —175%

- GTe wfpith K

175
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i At P A A N a ¢
9'7—/ b// e - - 5/{...00

Lo s &S, STEM ] Par/ oF &

6L-5-]-0

_uml';‘b‘,wm;\

P U GL-5-/-635 gz GS

o \
EeTlor N
G’L‘ ._S»“/ - , (Tc)f ¢ ;;‘.1)79[‘0)

GL-5-/]-36 rnd=o
GL-5-/|-4

GL-§-/-5-6] =6/

176

GL-5-/- 6
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= A atd o \S/E/
é‘i’ Z [ E o & /Z, 5&(‘7;@ & S/zaoé
q , ' 18- 2
TPEE & STEM 1 s

4 em GL-5-/-2F  vad=F
<70P+ Bo'ﬁ'ow\ SAKDC_D>
7,5 cin
GL-S-/-8
> oMo
To si-s-r-7 (GaE™)
Lo GL=S-1~/0
4.5 cin é%% GL-5-]-1] é;f zq]é;(‘fzof>
dom B GL-S-]-1&
"R Eem e 8-1- 13 (Top Sanded)

6L-5-/ - 14 @F* )

San
[7em GL-5-)-/5

A T
~Zem eL-s-1-/¢ce (RLET)
7 em GL-5-1- |7
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GATES of LODORE - Ring Reading Notes

Ring Reader: JRF Reading Date: 4/?/ ?74(0
Site ID: Gdtes X Lobeps Collection Date: AM&’ zZoosS
Tree/Hole ID: & SlabID: G S

é"”M Tc'zf ¥ Ba-ﬁo M)

Ring Counts/Notes:

J2X filename: &L 6 TaxX. Ixt

. N
Number of radii measured: &

J2X Series Names: - £ &S 4 CLEGS )

A ’ 4 s N~
L‘L-fi'”vc*"i»-/“"f’( ol A+ E ,,67.,.?; T 22X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Weod Anatomy Change Notes:

f:\u:\mo ﬁw A- 1775 — 2008

e h»«-..MK“-"{AM 8‘/9?{ QOOQ

2005 - TS & 5;5 \w—o‘{
Qoo - W"’Z"— ? 2 ~ Murpauio
Roed - W“-W ~ ¥
o nl 2602 7 W (A{( hibad
Ty 7‘7+J>a =y

haanpuit . '
73+\w wde, o Rodais A 7828 —'f]"rwll-% Widey

g0~ 92 A WAoo \75_ ,
e e certeq w/fd,f\_

‘B4 - winE
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GATES of LODORE - Ring Reading Notes

Ring Reader:  J.K.F, Reading Date: ij/‘? 7:/0¢
Site ID: GATES oF Lobok & Collection Date: /4 ua, 2005
Tree/Hole ID:_( SlabID: 2 - O

CED'”'OM &naﬂ eJ)

2 centetrs

Ring Counts/Notes:

J2X filename: GLE Tax, TXE

Number of radii measured: o2,

12X Series Names: - 6,204; GELL20R

fewded aedid Ad B LA F2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes: 2k T L
/ST QA:(}L / R ( \ ( ; )
K“’J\»\N‘* A - |75 -R00s rdacy B /760 —/ 779
T T T T — e e T T T . —~
2008 ~ wedecg 99 o — Simal L e e
;;4- g \-??‘ Foo > “ N [l ‘ \65 —»}‘u&p?, harnptr—
2003 ‘W"L‘“‘dml 75 s —?M—M% wede, '\67—'
. ‘8¢ ~ 2000 ~ Simlay ' gﬁ\ L \’63" hdAptnig,
VL e %_w:»ia wer 7 ' bz~ wine
9p-" - WYYy -_ Ty | 6] — Mg, possible False Fing
‘B’Z 72 T r = wdei 3 ! ) P ( i’
) 7 eq et o0 — %\im. - >
Pie W1bE B B T U o/ A,

\Y,‘ Aullf? waviear éé”‘éb’ \S"“‘:(”\V nag b ow
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GATES of LODORE - Ring Reading Notes

Ring Reader: J ,KF

Site ID: GATES of Lobone

Tree/Hole ID: Co

Reading Date: ‘}/2 ?/Oé

Collection Date: 141.451, 2005

Slab ID: S
Ring Counts/Notes:
J2X filename: 6L 6 I 2X. TXT
Number of radii measured: —2
J2X Series Names: G‘»Léth L (2B

Focoded Audii Av » & T2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Jrﬂiﬁ~b"“—\'ﬂ*() VF&L' IC” +\J>O¢

A
6= poeslid buyisl by after b, %04

Wood Anatomy Change Notes:
Qodive A - 1960 ~ 2005

<3

f\(;,-.,J\/;Lw B~ 1Y¢0 — 775;0

PR

181
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GATES of LODORE - Ring Reading Notes

Ring Reader: J'K‘Ff Reading Date: 4/2 ?/0(
Site ID: Galer evﬁ Jodne Collection Date: Av.;; RoosS”
Tree/Hole ID: & Sisbp: ¥ -0

Ring Counts/Notes:

J2X filename: &L 6 TaX. TXE

Number of radii measured: £

J2X Series Names: &L £ L/0/4 7 GL ¢ 405

ﬁm,ﬁw(/ Nl AT l\wﬁ' Jax,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

ARl JA (7704 .

/V).ﬁ: - Igwkfrpf q#h b \80#\3[ - Foss,'uy }3)/ ot Flet ‘GL.
Wood Anatomy Change Notes:

Ledows A~ 1960 — (750

Lrdeg B—(760 — 1770
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GATES of LODORE - Ring Reading Notes

‘{Z?I/OG

Ring Reader: A K. F Reading Date:

Collection Date: /‘7‘71, R005

SlabID: Y =/

Site ID: Gafes % Loodoe

Tree/Hole ID: &

Ring Counts/Notes:
J2X filename: &L 6TaX. TXT

Number of radii measured: o2

J2X Series Names: GLé J(A G LE LI//B
e Jiglt y;w ki

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportijon:
4 t? F Frundlf a,{jg ?0/ 30 ;a et 4,(4,3 Sonalecy
MiS, - Buried after 9
Wood Anatomy Change Notes:
¢/yL‘:u.4, /4 = /?60 - /9
£ 70 Blice &~ /760 ~ 133/
. ok " &
‘gcﬂ"* PUDP iy J"";é‘L‘ e AT o Mb(;\;( T en oo SM ¢T/c\f 7o fead
N . Hex
ke g?- bl vty 5,:%1!;
) . ES'H»\R €,

7 t7 -

:;’\‘/T"”‘, 18 ~ harripnste
(5467 - AR ST 6 |~ v Wv-m-m /f’.u(u ~—t- 7
64— wldy 60 = wnte wfpith

;{;’v'a {' \C?G ‘((?2.“ fﬂ""%ﬂ,ﬁ'é\ oA pine ,’,/

L2~ e

\ \ IS \ .
PA 74 - weds 70 Fem arny,
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GATES of LODORE - Ring Reading Notes

Ring Reader: j '&. F Reading Date: _g// /OC
Site ID: GATES A‘, Lopok € Collection Date: /4/,7 . 2005
Tree/Hole ID: 6 Slab ID: K

Ring Counts/Notes:

J2X filename: G L& TAX. TXTE

Number of radii measured: ol

J2X Series Names: G £ GSA) LG --eB

JK--W& nadid AR wde J2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

IRF = ueed o 1350, 0y Uy

MG = bural after'39 & 63%&4'3/\/ et 62 (grovth sopescion affet h%)
Wood Anatomy Change Notes:

Ry S a——— L

. P35 It ¢/ - htvios, poss, il
876‘ u»f\JMJ\ \7.@ J;z__wﬂa— k«ww»'” Falas juf'z .
gy - wude 07~ wede ' ~ (
N o eadte N \ 4 60 ‘_CE"LE’L__Z#E_'\
\;)0332;- P P Y ! (587 = thmed s / Laitt.
\ g - }Le \ £9~ ‘
FH- 8 — 3 - hehip o

P ettt (o~ tonoleg
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GATES of LODORE - Ring Reading Notes

Ring Reader: .) WK F Reading Date: 5;///0@
Site ID: £4TES Of' Lopoke Collection Datei/}ps&f,, L2005
Tree/Hole ID:_ (5 Slab ID: 7

Ring Counts/Notes:

J2X filename: G-L 6 T2 X.TXE

Number of radii measured: ’l

J2X Series Names: € & 7!4 S GL é 'r? ;%

I Pevoded trded Ay anty Tex,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: = Stop Year: Proportion:
Start Year: Stop Year: Proportion:

s i ]
SR, oo e 19647
M So= bubied ofter 79
Wood Anatomy Change Notes:

KPM AT /757 ) ‘76’7’"__““,_,

W~ wde
\{3 J\é 2 - ‘:‘j)/l-“.u_/[;@m.
< ) - M,:,ww ~/ ‘;ﬁn‘%m tlec 4‘—\7

LD = wer
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GATES of LODORE - Ring Reading Notes

Ring Reader:  J (<, F, Reading Date: 5/’/06
Site ID: GATES of LODORE Collection Date: /}71 2005
Tree/Hole ID: (o sabD: 7 &

Ring Counts/Notes:

J2X filename: (L 6 JAX. TXT

Number of radii measured: 2

J2X Series Names: GL 69 GA . &L é ?GE

7 g - t )
j R - V»c/'c(:ni»/( /L,a—rff(.‘; A4 BTy J2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

SR~ Buncaf ffh 2;(/’.

MéE - Yuriced aFter \5"? ngo
Wood Anatomy Change Notes:

£ odoa A= 195Y ~ (¢ Rocons B- /959 /500
7(/ - Ay |

3~ |l ptenl
22—, .’1'}'4?,’ e e
® ’ n P N
&~ ,}?W..#"J«.\'\’.r"m fb"/!’h - ez — L pen
1.

\QD ~ g - | ‘
_\5‘3 W S¥~ cotic )W;L,Q}
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GATES of LODORE - Ring Reading Notes

Ring Reader: \) :02~ F, Reading Date: ;/[/OQ
Site ID: C@j:u (4" wLOCiGU-/ Collection Date: /41»7 L RO0S
Tree/Hole ID:__(5 Slab ID: /O

(75[/ LS &ﬁb&»\ A.S‘dnmlm‘)

Ring Counts/Notes:

12X filename: &L T2X. TXE

Number of radii measured: 3

J2X Series Names: @Lé/O/‘l, G’LC—/OB/ @Lé/OQ

{ - e ) 4 - AN N ——
L e ndid f gy ¢ c ide ToX

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

N \
IR E-Band ,f/m £y
MiSe™ Z)M“ufi )cy ov atfer &O ¢ ‘é(rt
Wood Anatomy Change Notes:

Tp Kedod AE~ /759 ~[76d.

Btom Ky 1957 = /94

e T Ly - rede
LY - wide L3 Ity
\43— Il el \57'61 - Jztw"*d‘o— ha gt
=5 §F- wiet

{—* :62 = Wy g TP ke ,
6!~ "*"‘-“17 A Lo T "*J/ﬁﬂ h‘/\

:QQ — de o e &—:-vf-t

59 - Widea -

% - wtie wide Mool pith
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GATES of LODORE - Ring Reading Notes

Ring Reader: J '02 F/ Reading Date: 5—,///0(,
Site ID: (5 a1 ¢4 f«%f ,Lw(lm, Collection Date: /4071; 2005
Tree/Hole ID: & SlabID: /R~ &

Ring Counts/Notes:

J2X filename: G L & JRAX. E X

Number of radii measured: <

J2X Series Names: G—L(p'\l@h’q N GLG)ZG/B

J tK‘ - \;/c (_,lé;c.f(: e ,L‘J' 4 +B ,W;@/ J2 X,

Proportion of circumference with secondary growth!:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

L v il q - N i )
J ,K 'E - [Z;w’(xl.—“!{«p p[}d‘"» (g"/ ﬂ""ff #ﬁ/@{%»fl% .f;'«ﬂv'.:»'(f'f-ﬁ"q__ -

i

MmS,— ELH’l\CJ & ek ot by \55; Q—@’»{
Wood Anatomy Change Notes:

Pl AvR = 17572~ (26¢

\\GL/ - "*‘“;Q( Eg\ wde.
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GATES of LODORE - Ring Reading Notes

Ring Reader: S R‘F. Reading Date: 5:/?//06

Site ID: Gaﬁ"c& et l@DDK’E Collection Date: /¢&—¢., 2005
[

Tree/Hole ID: é SlabID: /&

Ring Counts/Notes:

J2X filename: G- L 6 J2x €€

Number of radii measured: ]

J2X Series Names: G £ 6}5/4

N

V

z( /C-(*L»V{L/:,( _//L_/vf)v’—«‘uﬁ_ :‘A\ L“Ef \12 >/r

-

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: : Stop Year: Proportion:
Start Year: Stop Year: Proportion:

'

SR Brod ol ft T e

MG = butia] a¥ter by ol dffer ‘5? .60,
Wood Anatomy Change Notes:

Coter [7C7 by/f/(ffL ¥ wide .

gF— wipe




GATES of LODORE - Ring Reading Notes

Ring Reader: J;KE Reading Date: 5/2;/’06

Site ID: Gdles  oF LO[)O:’QE Collection Date: /4(44, 2005
9

Tree/Hole ID:_{ SlabId: /¢ -~ F

Ring Counts/Notes:

J2X filename: &L 62X, TXE

Number of radii measuredi 92,

J2X Series Names: GLQ/GFA) . GL@/GFE

IR . .

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

J'f/{,'- E(—A"‘I‘fi“( akte ’f—m# e 'f’/("“"*"

MSe— but\ ek afher ot l:)/ \5?’
Wood Anatomy Change Notes: K odoo &~ /75~ <5, 2,
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GATES of LODORE - Ring Reading Notes

Ring Reader: J K.F, Reading Date: ,5’/?"/0(9

Site ID: (;4785 & ,/_.(,LDOKE - Collection Date: Aw”gz, KRO0S
Tree/Hole ID: & Slab ID: <3

<%P * 60 fh‘;w\ {;a»,(/_,(:)

2 E:lf\’ S “'P'mrx-':’.{:.-‘ii-c., 5

E R ¢

Ring Counts/Notes:

12X filename: L TR X . EXT

Number of radii measured:

J2X Series Names:

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
3 (. . Y Ml . ¢ . ! .
" Of"‘c C“‘“;f T (/ Te - H s ‘( /—&; ’ C”("‘/&"r?‘wx,,.& \J\)""[*&T ‘2’(‘*’1/\ /ZQ

- [
dsind ot

K .
AL e,

B A

S
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GATES of LODORE - Ring Reading Notes

Ring Reader: - 'K‘ Reading Date:
Site ID: EATES oF LoDk E Collection Date: )4(/\-;} , 2005
Tree/Hole ID: 6 SlabID: 24

Ring Counts/Notes:

J2X filename:

Number of radii measured:

J2X Series Names:!

- - C{{‘,G{ [
', e T e M &
i U
Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Tivy Trace d‘%f;ﬂ;.

D Wit teach tvest,
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Lodote /e 005
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- Gates of Lodore-Trench 2-— Ring Reading Notes

Ring Reader: J /{ Réeading Date: /0//57/06

Site ID: GATES & Looo;zf " Collection Date: 4%. /QM,_?‘, 200§
I 7 /

Tree/Hole ID: ] SlabID: (&S

Ring Counts/Notes:

12X Filename: GL 21 T2 X, TxE

1

Number of radii measured: e~

J2X Series1d: GL 27 GSA . GL2lI68H

{8 Recodid _fll 4 4§t T2

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes!

D) .
! - oo, oo
K("’)!..,.,L.\ A GOk G L D s
S IR T ol —

i aTwed of & Aedd,
‘7/4/(4,, A g o

S';o'mﬁ!_‘,,«.-,-w’ﬁ oA G o '\f I } ,
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(Gates of Lodore Trench 2 - Ring Reading-Notes-

Ring Reader: .& t }/<) Reading Date: /0//L/OC
Site ID: GATE < of lopok £ Collection Date: AM(?, /S?,,j, 2006
Tree/Hole ID: 1 Siab ID: ]

Ring Counts/Notes!

J2X Filename: GL 2/ T2 X . txE

Number of radil measured: ---'«7

J2X Series1d: GL2AJ 7 A GL2118

JR’ E,wm/p(’xvg Aadl .4:#8 ?K/'(L;TZ)(

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
006 Kedile B - /993 - ¢ ooc

otie A= [292 00%C

—

Come Tuvel y'.\-g‘g ate wc(eokv/so(’,&du Could he 199/ ot carii@F.

1 AY
420017/» Ittt g ﬁc + 98 ~ G;w’;[at*fy ol b ow

< . ) , H7
03+ Lo dlen 94 - f\"/? s s s ?0 (!
03 = et \‘13 ~ tomde

t
DO6G ~ Vpd

. \ o Reyl Lo 5S¢ Covenacle
‘7%>G‘7’ Sl‘u\\‘:!.\' “X For Yr & i\‘(""7L

2 Vwwey word YARS Ui if.hg_.




Gates of Lodore Trench 2 — Ring Reading Notes

Ring Reader: J ye Reading Date: /5’// 9/OC

Site ID: oA 5L A L nDOkF

Tree/Hote ID: 1 SlabD: 2 A

Collection Date: 47, 57j, 2006

Ring Counts/Notes!

-

J2X Filename: 66 23 T2 X, Ex

(N

Number of radii measured: ee

J2X% Series1d: GL 21 24 4/. GL212AR

iR Rt ol A6 B ile Tox

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:!

Kod / v Mo lP‘(t/‘( rwehte

/

Rebie A-19 96— 2006 fladdw B-1996~ 200G
TG N ot . . S
)&/lfwv.,a\, R e Josgh axa 1 o b /{fg , 92 — 99 — S, L,

2 OOL{ ~ AL
D00 - L

2000 - k"\,\: de

Coton foehe Ehe o) o condd,
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Gates of Lodore Trench 2 - Ring Reading Notes

Ring Reader: __X . ﬁ ) Reading Date. ="

Site ID: GAT7ES & Lopoko

Collection Date: A(/f, /55,/,; P

Tree/Hole ID: / Slab 1D Y

Ring Counts/Notes!

J2X Filename: GL2 I_T;A/C"X@
7

Number of radii m€asured: ~™
//.
J2X Serj-Ai

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

\ .
/ L ala TN <2
A

/
{ s . ;
/4 /L/L ‘f\_ &G ‘ {

N ‘ )

e S
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Gates of Lodore - Trench 2 - Tree 2A

2 L . ! | % ! L L | | | I | I L | 1 ! L | | ¢ 1 | i
[ ] I

—e—GS i

-B— 2A 4

X —— 3_top g

- _"\ - f --4&--3 bottom ||

15 - 8 “V--4B !

i "\ ]

/E\ | N

E |

r-S N
=

z 1 .
b

IG ’_

w2 i 1

05 ' —

v i

F i

0 T T T T % T T T T —} T % T T T } T T T T % T T T T
1980 1985 1990 1995 2000 2005 2010

Year




202

7 Gates of Lodore Trench 2 = Ring Reading Notes

Ring Reader: JA .

Site ID: Gales ot Logate

Tree/Hole ID: QA

Ring Counts/Notes:

J2X Filename: &L AT X. TXE

Reading Date: 503)4, 29, 2006
]

Collection Date: Au—;}./jdfj, 2000

Slab ID: &S

Number of radii measured: o_

J2X Series Id: G L 2 2/4 G—S/’r 5

GLarAGssB

YR =Reeorded npdd Av B e Tax,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
Vaaus A (V98- d006) Ldws 8 (162- dooe)
o - Ok Medtu &F 831'-06 = o plecnt
00" -~ LU rde

G9-00 ~ oS0 g ed
R
70‘-‘/5& PPV WO PN YT

g?‘—ﬁ _ S han W

) - Contnl [ pin @

Q/'-M'- Sn’h.l((,\r NaER gy
&) - e et L,% g 2
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I Gates of Lodore Tremnch 2= Ring Reading Notes

Ring Reader: . A4, Reading Date: 50(}4..#; =29, Reok
Site ID: GATeS #f Lopeke Collection Date: ,4./7 , /53;]1. 2006
Tree/Hole ID: 2/4 Slab ID: AA

<7;’f7 ¥+ 80#0‘”‘ Sat—tf;;‘w{j

Ring Counts/Notes:

J2X Filename: 6L 224 T2 X tXE

Number of radil measured: 2\

J2X Series1d: 6L 22A2A4,  GL2A2A2A8

\}\K[\g\eoﬂM W' A+F fvf? J2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: e Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
- /Q@N%/d Anatomy Change Notes:
e INedos 4 (19 2008) (hws & (1557~ d00b)
Gu -06 - Welraw et 09 ~ 06"~ Somlen wide
9" - vt 9894 - smmn  Van e P
qb“ﬁg“ S\\’V"L'\ w e 9‘0‘.‘}/‘ - oy Ao po:\f'
41 - GH- Sovadkn rernay ' - vid contr w/ P 1%

- 27 -84 ~ Lol wode
§) - WO Conkur ~f )
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Gates of Todore Treiich 2

Ring Reader: JA‘

Site ID: Qates & Lodie

Tree/Hole ID: 2 A

Ring Counts/Notes:

12X Filename: &L 2 AT 2X. Tt

= Rifig Readitnng Notes

Reading Date: 56{&* f(’}f, 2ol
Collection Date: Auﬁ./%if’n 200 (

SlabD: 3
(Tet + Botlom Sorded]

Number of radii measured: 2
12X Series1d: GL2ARATZA, GLRARAZR
__3,/;7,~ Qt cotded tadil A+ E wlo JaX.

4

Proportion of circumference with secondary growth: -

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
—/
) ood Anatomy Change Notes:
C fhados A (1985 doak) Loans & (1465 - goob)
Somebaede T .
‘DO_,»:,&: 01/~ 03" s 7 01 - 06"~ morpw gt 00 ~ wide.
¥ 99’ - wrmn) 39~ i) g ~ e
T T N g6' ~ o ide
g - wdle q\‘—q}“vxww\,d Set-
gy - Wik £)'-8G" - Sonndn  Whe

86' - YT
35‘- w S C/O’\N U/PW e

gl -~ varre
85 - e Comker - pn @
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~Gates of Lodore Trench 2= Ring Reading Notes
.
Ring Reader: _,J,/4, Reading Date: SeJJL. 2F, 2eet
/ T
Site ID: G-atesS oF L@&&H‘, Collection Date: A LJ;/;/_S&’J(; 2006
Tree/Hole ID: RA SlabID: 3

(Tsf d Boffarn S ,u,,rk,@

Ring Counts/Notes:

J2X Filename: 6L 2 24 TaX X¢

Number of radii measured: 2

J2X Series 1d: GLQQAS& GLQ‘QASD
J({ -&(AJML oAl c <+D Wto J2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
il
ood Anatomy Change Notes:
Nodos © (18- 104) bdos D (4651088
hedos = L0 -

87 - L e
gﬁ,— \m\7 S
g5 - ok Conkr wf poba

ga'-wide
g6'- Ve vnn
g5 - wide Centy =/ piin ©
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- Gatesof Lodore Trench 2= Ring Reading Notes—

Ring Reader:  _J. ,Ap Reading Date: iayw?, 2y, 200(
Site ID: G-M‘ﬁ& ca"F Lodoi'f« Collection Date: Ayg./ﬁefﬁ ,206)6
Tree/Hole ID: 2 A S B

(Gp ¢ Bitom Secded)

Ring Counts/Notes:

J2X Filename: 6L 22 Ajlet?(f

Number of radii measured: =—

J2X Series Id: G’L 2 Q,A 4.8/4' ) GLZR /4 455
J't’?, - ?e caH’f‘w@ I‘{xdu«: 4 +B Jﬂz/ﬁ :FZX,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

MR- ES\(lu«‘S!\eﬁ( ot bofon ¥ ‘E:

Wood Anatomy Change Notes:

%\uk A (- 6e9) Ldan & (1484 -1999)

39 - v odos 29 -\ cda
g6 - Tn7 2 - wa
35t - wak &6 = VYo
I X*« © o5’ wde
RT%F & P - Yonhew w/;-w‘/’ [7""“ d]

+ hbo&— Q}P&\Vw\) ‘\/\’\IS SK‘\b
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-——- - —-—-——Gatesof Lodore-Trench2— "R-i"n'g~Re a'd'i'n'g—N-ote S

Ring Reader: \X SAY Reading Date: < ———
Site ID: \poes Collection Date: Aub/;?%- H00b
Tree/Hole ID: o A gap: EE 6L

Ring Counts/Notes:

J2X Filename: -
Number of radi@ﬁ
J2¥ Beries 1d:

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

(> Q\oo‘-\—/

— T ———
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Gates of Lodore Trench 2 - Ring Reading Notes

Reading Date: /O//‘i/ ok

Ring Reader: _ ,]2.

Site ID: GAYES ot LopokE Collection Date: 47,/5?2’, 200(

SlabID: &S

Tree/Hole ID: 7 B

Ring Counts/Notes:

J2X Filename: GL 28T X, tXE

Number of radii measured: 2

J2X SeriesId: GL 22BGSA ,  GL 22BGSE

38 boenddd o fU A v B e T2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Rod. A+R~ [975 ~2006
‘77~ wWiDE

208 — wm oo
2006 - W—dt P5- catic M)/)M% pth ®
97~ 9~ voda

e~ 91 - progrustnel, han ey

Wy T — St ar

210
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Gates of Lodore Trench 2 - Ring Reading Notes

Ring Reader: J K. Reading Date: {) &, I? , 2064
Site ID: GATES M‘i— Lo.DOk.E Collection Date: Au.ff_/j?f, 200k
Tree/Hole ID: 2R siab D | A

Ring Counts/Notes:

J2X Filename: GLRRABT2X TXE

Number of radii measured: &£

J2X Series 1d: &L 22 B|AA, GL22BIAR

3~ Pecnded and Av B vile Tek,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Kl AR - 1985~ 2006

— . 1 .
FI89 - Sonbor

2604 = harn o . .

2000 ~ \wde T mde

‘77~ lA-M/WM‘BI 85— Lp’“ip"' W/'P(‘T’L ®
1995 - 199 ~ f*.oa\-e.sszvcg)’ V\Mk-auﬂe»\g\
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Gates of Lodore Trench 2 - Ring Reading Notes

Ring Reader: A K. Reading Date: /O// 7/OC
Site ID: GATES »% LnpokE Collection Date: AM?,/S%J 2006
Tree/Hole ID: 2 R SlabID: 3 [f3

(73{ +Botom  Suid /)>

Ring Counts/Notes:

J2X Filename: 6L 2 2R TaX, txt

Number of radii measured: o2

J2X Seriesld: GLA2RIBA ., GLA2ZBIRE

MRleceded redo! AvE Wl T2X.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

M@d Anatomy Change Notes:
Cdis A= 19991720 Kbl B~ lipy- gy,
5;177&%’ raily . Se ot

‘ GO It '}?y RGNSy IO Slight FII'H\?
C AP~ Semiloa
\??._ N — o &fab, o éoﬂ’ow\ ,.{, M\B"

26~ heriens
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Gates of Lodore Trench 2 - Ring Reading Notes

Ring Reader: J ,K, Reading Date: ———
Site ID: -ATES ot LopokE Collection Date: 4 u{?,/s,,f,,?’, 2006
Tree/Hole ID: 2 [3 Slab ID: L{

Ring Counts/Notes:

J2X Filename: GLARRBTaX. t}(t///
/
//

Number of radii measured:

,—’/.
J2X Series Id~”

e

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Cotee Sy gt ¢

Ao /w?f[ , A K 496;{_
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— Gates of Lodore Trench 2 = Ring Reading N

Ring Reader: J-K Reading Date: OCQ’, 2, 200(
Site ID: Gades oF Lodote_ Collection Date: ’4“'?,/5";*7' 200(
Tree/Hole ID: S A Slab ID: &S

Ring Counts/Notes:

J2X Filename: GLAZA T2 X-TXE

Number of radii measured: &

J2X Series1d: GLRA3AGSA, GLRARAGSR
\’)mﬁl~ }W /L«r‘%—;n' A R ,LJ".; \TZX’

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Fedod AR — 1989 - 2006
2003 ~ A006 ~ NVl \37 _ ‘M‘je‘ ce,&\fek W/f /ll{%\ @

1998 - 2001 ~ Similarly i
L 90 —wade
90 =95 - almiletly natbow

90 ~ wide
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~ Gates of Lodore Trench 2 = Ring Reading Notes

Ring Reader: k\!ﬂ\ Reading Date: C)d‘. 'L/, ool
Site ID: G—-a\" es OQ___LJ”_( Collection Date: A“—él ',/é(,fj‘ 200§
Tree/Hole ID: 3 A SlabID: | A

Ring Counts/Notes:

J2X Filename: C-A3SA J2 X, T Xt

Number of radii measured: :l

J2X Seriesld &L 2 3AIAA , GL23AIAR
IR Rewded 4mll 44 B W TLX,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Redid #e® = 1137~ 2006
__—._—-_-—_-—_./‘—"—""_—-‘mm\.

oo~ 20006 - S;Md Motphp v \90 —ipe
Y9~ z000— 5('»“\\“»\7 vurde ¥9 - wide cenler W/f'H\ ©
76 +7p - e

N\

7,\\?5> - 5\\\\»\\[«-“,\/ Wi va
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~ Gates of Lodore Trench 2 - Ring Reading Notes

Ring Reader: J-K‘ Reading Date: OF, 2, ool

Site ID: @»C/‘es o'F Lcw{of*& Collection Date: /447 ‘I/Sludj/ 066

Tree/Hole ID: = 4 SlabID: SR

Ring Counts/Notes:

J2X Filename: G-LBA TaX. txTt

Number of radii measured: o<

J2X Series Id: [5'(—:23143'@4; @LZSASBB

){/{-_ }/&,wax/f( Npobd A+ B fulo Tk,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

I3
2P - Com{;hﬁ&érbh Tiow 2ot +later Ve

Wood Anatomy Change Notes:
Radius A~ 1955 ~ 200!

Redive B-1985~ 200

e t'9r — wine
\ \

J =2 o0 - “*':?c»t . . ~ 4

c{J . ?;A \/\)‘VZJLL C«El‘LJﬁ-‘/.L "‘/ﬁlfk #
74‘3\\?? — Siuwilak

-8 - e

\70\ l,\_)—«/\fu
Freag~ Vairable
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Ring Reader: ~\\ Rl Reading Date: @rj: < . 200 C
Site ID: G4TeS &% LDDO&E Collection Date: /1“7 \/Sr;)if‘. 2066
Tree/Hole ID: 3 4 SlabID: Y

Ring Counts/Notes:

J2X Filename: GL 234 T2X txt

Number of radii measured: 2

- J2X Series Id: GLZEA Lr,/q/, GL ‘;23(44/%
Al Roeoded odl foB St Tex

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Redws A-1925- 2002 Kedint B~ 1995 200]

‘ﬂ/} -2000 —wide ‘% ¢ '5’7- bm‘-rﬁ

"91-'95 - aky hetbow
90 ~ wade ) ST W/Sbm.” p;ﬂ\

$2¢'39 — Ush . able
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T (Gatesof Lodore Trench 2= Rinig Readirig Notes

!/"
Ring Reader: &L Reading Date: ()b, (9, 200l
Site ID: G-ales & Lodore Collection Date: A,? /é;a:f 2006
Tree/Hole ID: 34 SlabID: C 2

Ring Counts/Notes:

J2X Filename: Gla3AT 2 X. t X¢&

Number of radil measured: 2

12X Series1¢: GLAZACRA ., GL2ZACAR

IR lewngcd gl fs B uly T2x,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Kedis A~ 1426~ 199 Rodis B- 525~ |99

M;ﬁjﬁkfﬂh‘f Aesen Jﬁi:r ca ‘”—\M </,

‘(f{ - centet w/ 5»wu(,~;r'f A ®
r— R

Thal ne et o @ sedh 990 o) pne o W LY
—XSA VD st
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TRe ek ¥ TREE 34 Pgcl of. |
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vecf = A

o GL-2~3A-3B. . wed=p




25

Ring Width (mm)
O
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‘* T Gates of Lodore Trench 2= Ring Reading Notes

Ring Reader: \.S K, Reading Da_tei Ocjl, 19, 200l
Site ID: Gales oF LQJ&FL Collection Date: O’ag. r/Sf‘;pf/ ool
Tree/Hole ID: 3 R SlabID: &S

Ring Counts/Notes:

J2X Filename: GL 23R TAX. EXE

Number of radii measured: 2

12X Series la: GL Q IR GSA, GLRZRGS A

R Rewrdd ol 4y ot T2 X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Rodoo A+R — 19P3- 2006
S

[}

2000 ~ Wede
\"/4 - Lde
_— ‘C]/\ \95 — e
90 ik
\8?-\&»1;\9, W’\L\— ”Q/’M’B" PIH\@
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Gates of Lodore Trench 2 — Ring Reading Notes

Ring Reader: ). K. Reading Date: CLTJ?, /2, plulels
Site ID: G«aTE [ s /—ozjokt, Collection Date: 447/1 /_%pf: 2606
Tree/Hole ID: <R Slab ID: //4

Ring Counts/Notes:

J2X Filename: G L 23R JaX. Xt

Number of radii measured: ;l

12X Series 1d: GL 2 3B AA, GL23BIAR

AR Kool bkl av B Wty Tox

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:!

jmb.{ A+ B - (929 2000

2000 = e

Y - tamcle

9~ 95 ~ hatew

70— wd _

39 d antia g pith ©
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Gates of Lodore Trench 2 = Ring Readitig Notes

Ring Reader: J.R. Reading Date: O;ﬁ [9, 200G
Site ID: G-A7ES gv{* Lc;dfofe-' Collection Date: /471, /\5?./74, 2006
Tree/Hole ID: 33 SlabID: 3R

Ring Counts/Notes:

J2X Filename: 6L A3 R J2aAX, £ Xt

Number of radii measured: X

12X Series 1 GLAIRIAA, GLAIBIBS

J«'K.V /Ztatﬂ/y{f%; /L.W(",(,l' /4¢E }/fvt; \TL/(,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Kodh AvxR = 1785~ 20006
Ao B2

2000 = WIDE \57+70“M
g ke £ F25 - wide
96~ wede
\72‘\75* NV LA

AY

91 - /V—Q/\at M/ o™

FE ~ b W/F,‘fL ®
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S
\C”,_qu?,v,w V\Ww'l V\V\'W‘V\M

- Gates of Lodore Trench 2 — Ring Reading Notes —

Ring Reader:  .J. K, Reading Date: C’&fﬂ Ji 7 2000
Site ID: Gﬂrfeﬁ o'?' LﬁDOﬂ_E Collection Datetj»uy../S:ﬂf, Lo (;
Tree/Hole ID: _3[3 SlabiD:  C R

Ring Counts/Notes:

J2X Filename: € 23 § T2 X, EXT

Number of radii measured: =<

12X Series 1. GL 2 3B CR A, -LrzrRcap

S = apepiied A 4 Bk T X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Codetr <l 19925, Kedd AR~ 1775 - 2006,

L‘f‘({”\é to Ao L R, — aJo V”'H\
E b F Ca,
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Gatesof Lodore Trench 2—=Ring Reading-Notes

Ring Reader: J ,/?, Reading Date:
Site ID: 64185 - Lopore Collection Date: Aug /Sesl' 200§
Tree/Hole ID: 33 SlabID: L

Ring Counts/Notes: o

J2X Filename: /

Number of ra.eh'ime/asuredi

J2X-Series Id:
=

[o=

é j Z/X

W .
& -

Proportion of 01rcumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

oo

pre BT

s
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———— —— Gates of Lodore Trench 2 = Ring Reading Notes

=
!
f

1y
Ring Reader: TA Reading Date: ij; 2, 200 A

Site ID:_Gedes & Lodore

Collection Date: Auz,/‘s?_‘j‘, 2006
Tree/Hole ID: L} Slab ID: GS

Ring Counts/Notes:

12X Filename: 6L 24 JX . Txt-

Number of radii measured: &<

12X Series 1d: G-L AH4GSA, GLRYGSR

\,'K."{RQCO’M v A+ B Wl T2

Proportion of circumference with secondary growth:

Start Year:

Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
MM; A C Y90 - look )

06 =~ L 41 VA 6 1999 AOO(’)
ST St o R ——
I 99"~ Semlm w b o8 - ag
C,‘" [ Y S TN e

02-0Y - L/

W W ks o e O T Sl -

A NV N N
‘11” [Py UN g

C’O'—VAM Cocn s \// v;,l/\—\ o)
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s A

Gates of Lodore Trench 2 = Ring Reading Notes

¥
Ring Reader: S : Reading Date: O ¢, Z/ 2006
Site ID: sz eg a{- LoXora Collection Date: /4»“7), /ﬁ-;ﬂvf: 2000
Tree/Hole ID:_ ¥ Slabmp: 4
Ring Counts/Notes:
J2X Filename: GCR 4 T2X. T x¥
Number of radii measured: 2.
J2X Series1d: GLAY [ A GLAYIPR
e AR Wt TJoy
Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
( 3N - dooe')
oS08 T ok bdon @ (8- aooe’)
OV =03 = Sunite odal oA
06 - wrda ' ol Semplient
A -94" - 3
6 94 smalen T o St et
& - =
16" - wde N il
Al - vt SR Cenber v-'/ g~ 0
v — ‘\M
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Gates of Lodore Trerich 2= Ring Reading Notes

17
Ring Reader: A Reading Date: @c]h X R006
Site ID: Gates & }-Ojﬂt ) Collection Date: 047 1/5?»?‘ , 20006
Tree/Hole ID: 4 SlabID: &

Ring Counts/Notes:

J2X Filename: GL2Y T2X . tXE

Number of radii measured: &

J2X Series Id: G—LZ‘j{e?A GL-Q‘J,Q/%
IK = Kewdd ned ' p v B oake T2X.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Weodon A (196 890D (L'*r)\x\.'i & (1986 - tago)
._’4—4'——‘—\’_”_— 2

89-70 Simim [0 A RL Uy I SN
BY - wmew $) - sy

16" - Cumr \_,/ ‘O.P\AG ({2 Cenber »—/ 'oP\-\ 0]
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— . Gates of Lodore Trench 2 =Ring Reading Notes

e
Ring Reader: T SA Reading Date: Cj. ,2/1 2006
Site ID: GATeS & Leopore Collection Date! fews Ssud, 2006
Tree/Hole ID: L‘{ Slab ID: EREES

Ring Counts/Notes:

J2X Filename: G-L 34 T2 x.Ex ¢

Number of radii measured: &

J2X Series Id: GLQ."{SQ-?A‘. (=L 2‘/3(:25

J‘[{\* E{coh&h”{ /7»—{{:/&‘ At B ,(,:\/‘%r :Ya)(.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Naduy A (hage- 19%0) Medos @ (196 - 1990)
78‘~ 1o - Sevn Aen /L‘?}( 38'“70‘.- ) —
£ - v
. £Y -~ nol Ny
- Cenkwr of JN\/ o pa i

: EC - v by of W o b
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- -Gates of Lodore-Trench-2-— Ring Reading Notes —

Ring Reader: J4A Reading Date:
Site ID: (’l a‘icS‘ 4“? Zod’ok& Collection Date: &Lu;ag /_Sf‘a»/?‘. 200 6
Tree/Hole ID: 4 Slab ID: 4

Ring Counts/Notes:

J2X Filename: e

Number of radii measured-

J2X SeELes’ d:

_—

* Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

—-:’"/ -
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APPENDIX A2

SUPPLEMENTAL STRATIGRAPHIC AND DENDROGEOMORPHIC
DATA FOR THE
DELLENBAUGH TRENCH







Descriptions of stratigraphic units within the Dellenbaugh Excavation

Unit  Description Unit  Description
A Generally fining upward brown unit with a gradational top and basal contact which sometimes contacts El Unit composed entirely of well-sorted buff very fine and fine sands with thinly laminated climbing ripples
coarse hillslope gravel; grades from fine sand to silt and clay near top* with both on and offshore flow vectors; abrupt base and top; D¢, = 15 mm; GSD =1.57
B Gray-brown unit with an abrupt top and unknown lower boundary (below base of trench); thinly laminated F Generally coarsening upward brown/buff/reddish unit with a silty-clay base grading into a well-sorted fine
fine sand and sand with sub-horizontal ripple structures and some rust staining * sand, internal structure consists of onshore-offshore directional climbing ripples which progess onshore into
low-angle, thinly laminated climbing ripples which are genearlly orientated parallel to the basal contact;
higher angle climbing ripples have charcoal in some of the foreset beds. Dyp =9 mm; GSD = 1.53
Bl Fining upward brown/buff unit with an abrupt base composed of fine sand with on and offshore climbing F1 Fining upward unit with an abrupt brown base composed of fine sand and clay grading into a hard red-
ripples and thinly laminated ripple structures grading into siit and clay* brown clay gradational top; Dsg = 3.5 mm;, GSD = 2.27
B2 Unit composed almost entirely of gray, hard clay with a sharp base and top* G Unit composed of very fine and fine buff sand with a gradational basal contact and a top contact that is both
gradational and abrupt; internal structure is composed of thinly laminated onshore climbing ripples; D =
13 mm; GSD = 1.52
B3 Generally coarsening upward buff unit with sharp upper and lower boundaries composed almost entirely of H Generally coarsening upward brown/buff unit with an abrupt very fine sand and clay base grading into fine
well sorted fine sand and sand, with thinly laminated dune foreset structures showing onshore flow vector, sand’ thinly laminated horizontal bedding with some duff near top; Dyy = 5 mm; GSD = 2.06
Dss =15 mm; GSD = 1 48
Ct Buff colored unit with an abrupt upper boundary and gradational lower boundary; composed entirely of H1 Thinly horizontally bedded brown unit with an abrupt base and top and composed of very fine sand, silt,
well-sorted fine sand with thinly laminated low-angle climbing ripples showing offshore flow vector; B} = and clay; Dy = 4.9 mm; GSD = 2.06
16 mm;, GSD = 1.49
C2 Buff colored unit similar to C1 with an abrupt lower base and a generally gradational upper boundary; S1 Unit composed entirely of red hillslope fine sands, massive in structure®; abrupt upper and lower contacts.
composed entirely of well-sorted fine sand with thinly laminated low-angled climbing ripples showing
offshore flow vector; intermittent as beaded seams in the onshore direction; pinches into CB-terrace; Dy, =
15mm, GSD=1.5
D Coarsening upward brown-gray unit with a generally abrupt base composed of silt and clay into fine sand S2 Unit composed entirely of red hillslope fines sands with some granule size particies, massive in structure;
with some rust staining with a gradational upper boundary; some thinly laminated ripple structures in upper intermittent, beaded seams in onshore direction, abrupt base and top contacts®.
part of unit; Dy = 7.5 mm; GSD = 1.76
D1 Coarseing upward brown-gray-buff unit which has an abrupt base and gradational top contact and grades CB Unit composed of generally brown very fine sands with gradational upper and lower boundaries; red
laterally into unit D; composed of clay base grading into very fine sand with some thinly laminated climing hillslope sands near base and thinly laminated ripple structures near top*
ripples; Dyg = 6 mm, GSD =1.74
D2 Unit with gradational lower and upper boundaries; composed of wel! sorted fine sand with thinly laminated BS Well sorted buff fine and very fine sands; Dy = 15 mm; GSD = 1.6

low-angle climbing ripples; D50 = 8 mm; GSD = 1.65
E Coarsening upward brown unit from very fine sand to fine, well sorted fine sand; abrupt base and upper
boundary; thinly laminated ripple structures, nearly vertical onshore boundary with D at onshore boundary.

* not sampled for grain size
GSD - geometric standard deviation

[\
BN
o




STAGE DISCHARGE RELATION FOR DELLENBAUGH TRENCH

Water Surface Data at Dellenbaugh from Mixed Sources Stage Relationship for Trench Figure XS
Date Q (cfs) [ Q (CMS) | Elevation | Adjusted | 2nd Adjusment Date | Q(cfs) | Q(CMS) |Eievation Adjusted  2nd Adjusment
10/6/1989" 1320| 37.37824| 94.70 4993.271 4993.331 Regress 13700 387.9408 96.81  4995.3796 4995.439
8/21/1989" 1270| 35.9624| 94.72 4993.291 4993.351 Regress 15100 427.5844 96.89  4995.4635 4995.523
11/3/2001" 1350| 38.22775| 94.76 4993.331 4993.391 Regress 8400 237.8615 96.39  4994.9591 4995.019
6/14/1995' 10900| 308.6537| 96.72 4995.291 4995.351 Regress 11200 317.1487 96.64 4995.206 4995.266
Estimated® 800| 22.65348] 94.25 4992.825 4992.884 Regress 19600 555.0103 97.12  4995.6887 4995.748
Estimated? 4600| 130.2575; 95.87 4994 437 4994.497 Regress 2000 56.6337 95.16  4993.7358 4993.796
¥ From original Grams XS at Deflenbaugh Regress 5000 141.5843 95.94 4994 515 4994 575
2 Adjusted WSE using common discharges between XS10 and Grams XS at Dellenbaugh Regress 11600 328.4755 96.67 4995.2363 4995 296
Fleld_ measurements made by JSA

Date Elevation | Q (cfs) . Description

11/4/2005 | 4993.422 1390 WSE near Dellenbaugh Trench
11/4/2005 | 4993.363 | 1390 WSE near Grams original Dellenbaugh XS
From XS 10 .
Q (cfs) Elevation
800 97.251 97.00
T s = 8820220 __—
: 96.50 2

8400 99.424 R =0.9994 /
This stage relation was created using a combination of 96.00
stage data. The original source for stage data was the /
stage data taken by Paul Grams near the Dellenbaugh 95,50
photo location and his original trench in the foreground
of that photo. The stage data were taken relative to a 95.00 /
rebar that had been installed on site. | re-surveyed that
rebar, the water surface elevation near Paul's trench, /
and the water surface at my trench to combine the data 94.50 /
and adjust it slightly to my trench's elevation grid. | fitled
in two WSE from the XS10 stage relation (shown in box 94.00 : - . T

above)...| needed these data for the intermediate vaiues,
especially the 4600 cfs (powerplant value). XS 10is in
the same backwater (between riffles) as the
Dellenbaugh bar and should therefore have a similar
stage relation.

0 2000 4000 6000 8000 10000 12000

Jason S. Alexander
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Tamarisk Tree Nomenclature Key For Dellenbaugh Ring Reading Notes

Chapter 2 —Name Growth Rate Plots and Ring Reading Notes Name

D1 Tree 1
D2 Tree 3
D3 Tree 4

D4 Tree 5
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Dellenbaugh Tree Interpretations: from Ring Reading Notes and Stage Discharge
Relations- reviewed by Mike L. Scott and Julie Roth.

DBB_TREE] (Established 1960)

Although no details are given below slab 11, all contacts below “D1” show burial after
1962 and some burial after 1982, suggesting that all of the units from “B” to “D2” are
likely deposits from the 1962 flood. The burial after 1982 could be a function of the deep
horizontal accretion in the 1983 flood. Everything below the slab 11 elevation will be
assigned “<1960”.

DBB TREE3 (Established 1962)

No nails were driven into contacts on this tree. Establishment elevation is less than 17¢cm
from the surface, given the possibility of some erosion and that there is a solid contact
that leads to the large accretion prism offshore, this is likely the elevation of the top of the
1962 deposit. This tree confirms the top elevation of the 1962 deposit described above.

DBB TREE4 (Established ~1963)

While the last shown age is 1963, this tree likely established in 1962 after the flood
receded, otherwise it established by seeds landing on this bare surface in
1963...nevertheless, the establishment elevation near the top of the “E/D” interface
establishes the 1962 near this point, once again confirming the sloping face of the 1962
flood deposit. This tree also shows burial after 1983 with suppression at 1983,
suggesting the “F” deposit is 1983.

DBB TREES (Established ~1973)

We did not reach the establishment elevation on this tree. We also only marked the “G”
contact with a nail. That being said, it is pretty obvious what part of the tree was out of
the ground by the extreme damage to the tree in the 1983 flood, noticeable from the flood
scarring and burial signal from the GS down to near the “F1” contact. The establishment
elevation is likely at or near the “F1” contact. 1 counted approximately 40cm from the
“G” contact to the end of the tree, not counting the lost thickness from cutting and
sanding. This puts the establishment close to the elevation of the “F” surface, not a
stretch considering that the surface looks like the “Post-dam, pre-1983” floodplain. This
is how this will interpreted.
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Dellenbaugh - Ring Reading Notes

Ring Reader: J . < \. 4, Reading Date: 57/?/0 A
Site ID: Dal(e&)awqf\ Collection Date: A)m)', 2005
Tree/Hole ID: & SlabID: ©5-1

Ring Counts/Notes:

J2X filename: DRSS Ta X, tXE

Number of radii measured: ol

J2X Series Names: DES &S ,A i DBSGS l B
Ik~ feadd pdll AIB b Taox

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

mLS  CGhgm “:LJMI\/) \83”0055,H47 ‘g3

Wood Anatomy Change Notes:
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Dellenbaugh - Ring Reading Notes

Ring Reader: J' /4 , J: (Zi

Site ID: bc](el«\l)a..u;ﬁ I

&

Tree/Hole ID: S

Ring Counts/Notes:

12X filename: DRS TR X, TXE

Number of radii measured: p’l

J2X Series Names: DRSS A |

Reading Date: ?{/ZLOG

Collection Date: Amr 20605

Slab ID: |

DEsSIB

Il = Reended o i A vp O & Tux.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

M =Ty Ao s den V83, possid, “to

Wood Anatomy Change Notes:

Lavs A (1ary- 4005 )

dO0M~ 3005~ Nowvhay pe v
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Dellenbaugh - Ring Reading Notes

Ring Reader: .&, & J. A, Reading Date: %//O/o 6

Site ID: De Ne,p ém 4 alL Collection Date: A/ar, RXO0S
v/

Tree/Hole ID: 5~ SlabID: S

Ring Counts/Notes:

12X filename: DR.S T2 XEXT

Number of radii measured: "Z

.J2X Series Names: DBSEA ) Dﬁg\?B

/7 S PR ) i
I = Vcpdd awdil AYE 0K Ten,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

MLS— borvia ! Z"—;/MQ'CLL, ‘33/' Adgnn MWC L/4 g3

HLight ey ot markek, 5o dont wmiss FThem whe T2 X/ng.
Wood Anatomy Change Notes:

N ) boos 6 (1943005
= g T
' dooN-Joos - VAo
q =93 - Nt iy St qq et ()auf hG . P3- Newves (ot
. NN
g‘)’_ ’\,\J;AL 2R N AN B 77"\0&(\/\
&S "“J~\L}~Q 95~ WV ood e '73‘_‘/\(’\/_\%
90 - _ . .
OIS ey ey q'_ TNy S Oy Wode_ ;) cant”
St w/dAM%ng' £ e M Pl
Moo -
v ds” S L
- b
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Dellenbaugh - Ring Reading Notes

Reading Date: 5%0/0 A

Ring Reader: —ll 4, x{v\.\' /fe )

Site ID: Dell l&v\b« ij% Collection Date: A/mj‘, 200 %
Tree/Hole ID: 5 Slab ID: N
Ring Counts/Notes:
12X filename: DR & TR XX
Number of radii measured: A
J2X Series Names: Dng /Af ) D 85‘4 f)
J. K o /':} thflﬁ-ﬁ( ,4-”(2."(‘*’5{4“{ f" ¥ LI_?) z"'w’é’ 3J. ~2X .
Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
¥ - d.‘Tfo

Wood Anatomy Change Notes:
{\mk-\u A (ldrq- 1994)

“\a)\‘vx 3 (197y -~ 1994)

T4 e V- wides

94" - wide

U - Voo o A - e

€1~ e A ~ et O 14 - cenker wf i
FI 7 wide §9 = L
19729~83 - Novaw et ‘rg\‘WFM

Vo D'M\J‘ - &y a'{‘"w:()(

ML 187~ 83 - narrow T
5 ey

P T A ) i *

Y ~ s~ o~
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Dellenbaugh - Ring Reading Notes

Ring Reader: J K. ¢ Jd. A, Reading Date: ?i//O/OG

Site ID: Pe Hekfw&( wa l\, Collection Date: /Umf} 20605
<

Tree/Hole ID: .5 SlabID: S G

Ring Counts/Notes:

12X filename: DB S JAX . EXE

Number of radii measufedi oz
J2X Series Names: D B SSG/}) D E 55 G‘“B
J ;K\ - ﬂ(/{—é\:ﬁ(’( /’Mw%,(;\, ,4 \}*_B /{ai."l%' \jQZX.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

MLS =~ ol bonial bia 85, Danwmze v g3,

* Tight years wet pene/ warKed =50 Dot wiss them o Tox.
Wood Anatomy Change Notes!:

mm,\‘\)x A (tary- lq?j) \[LQA\N& B (1974~ 19 2q)
8) - ide ?@{‘~w':&ﬁ

g6 - e oo V™ - \/er7 W o

§S - wide 81— uiag

M99-43 - viowww ST FC¢ = vorrey

1~ 95"~ wide

BRI ey 7178 -~ vt et

o 7q~_wr¢)\4\f“-, centur "‘/00-1/\—\ @7\4',0\)'_&\\[\'

; £y LA,/ lp.v‘t-\
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Dellenbaugh - Ring Reading Notes

Ring Reader: J K+ T A4, Reading Date: ?//O/OQ
Site ID: De |len ha \o}.-k Collection Date: A/ar, R 005
Tree/Hole ID: 5 Slab ID: R

Ring Counts/Notes:

J2X filename: DR S TRX.TXE

Number of radii measured: 02
I2X Series Names: DRSFA ,  DBSZ/S
P~ Lrcoded ddl Av B L E Tax

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

M’IL—g"’ -4//?\’!/" \?5(9) ﬂ/@w‘ \"W";AA +."':ij\7 L/A \X)
X AJa‘(u,‘f"/sLT yeds ot watKed— Dou't wniss Hon.,
Wood Anatomy Change Notes:

‘\(o()\‘ux A (l%3~ 1997)

‘\'\\c)\.vk & (4. |q37l

) - Py -

g6 - vanwdet &5 - NV

85 - w e 71-83" =~ verrtons vt
1930-83" - vy et 74 - w s

RRAEEVES W ' e , ,
_7(\-' veny vatn O T3 Shelt ‘:uij ""/f“H\,
T4 —.w.»uh

@73 - Swall- certet U/PH'[JL
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Dellenbaugh - Ring Reading Notes

Ring Reader: -J AL+ TR, Reading Date: ?//O/Oé
Site ID: De ”u\Jlﬂ l/:?[\, Collection Date: A/ Qo005
Tree/Hole ID: S~ SlabIp: 1

Ring Counts/Notes:

J2X filename: DR 33, TXT

Number of radii measured: «2

‘J2X Series Names: D3 5’9,4 . _DEBS YR

JR - ;‘ZWM et A+E ot T2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

MLs- Y s 730/‘5&“1 Bwv[fa/-H:vJ"“':; b/a 283,

Wood Anatomy Change Notes:

I\o&«us A (1972~ (4g9) MM fy '(\4)3_ - 173?)
95" - v ious ;:—R\\\\
29-8Y Voo Wk ' F6 ' ~nova,, (@ﬂtﬁ?‘ A 23" - TTTINE
RNV Vg | ES ' ~ L dwr ? i\@ Gy P"‘L“\
)L‘q ~ o des g4 - w.vqf%c\)m%"%‘
O - et ’Q,«\\(w“w/(),p,_ Y Y-8y - Y‘:wmx+

7506 - VoA ey op(,\.\/\
Y~ o s




Dellenbaugh - Ring Reading Notes

Ring Reader: A A MR &Z Reading Date: 37//0/06
Site ID: Qc\\,w\\qw }y\/\ Collection Date: /\) o Yo r 00l
Tree/Hole ID: S SlabD: |\

Ring Counts/Notes:

12X filename: ()85 T dX  TxI

Number of radii measured: 2

J2X Series Names: DRSS 1A DBSIE -

1

'K‘ - (}i@w,jﬁ,{j Sl ':’(/1:{ ' J/mfr IQ X:

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

M= Shoon burial dlayurg bl gy

Wood Anatomy Change Notes:

N A (1923 ~1983) M.v) 8 (197 3= 1400
s B (13- 90

1821 (Merns 32t) J0- 82" - hovme (4

77'*1,\.;.*& 774" - eyt

T nerny TN - A

LA VR DY - Comden ! P

AR N O

252
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Dellenbaugh - Ring Reading Notes

Ring Reader: N A +3. O\ Reading Date: ?//O/O A
Site ID: B@\\cﬂ\o N Collection Date: /\J ov b er h ooy
Tree/Hole ID: .5 SlabID: %

Ring Counts/Notes:

12X filename:  DBY Tax. Tl
2

Number of radii measured:

‘J2X Series Names: D RS/3 &“ DESIZ P
A«K ¢ }\/J/Lr%lzw( ,/L»f»»f(/;(l /4 ¢+ -B "“’.’Z? :J/QX .

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

prls— SHtm bunad bys N33

Wood Anatomy Change Notes:

Nodoos A Crads- 1oz
ey 1 L1003 195 N wdows B (1973-1942)
V9 -F1 - nadmw et
N - tke 80-8) - navrew bt
75 vy 20 9 - wide set
7‘4“&«::{){ o0
VARSI
O’ ~ode

= Conbor \-v/'o,-l—.,\ © 13 . NPT Tl A Pl—\\




Dellenbaugh — Ring Reading Notes

Ring Reader: TA‘ +T.R Reading Date: AU:}U;'*" [0, 2006
Site ID: Q&\\e,\,\ e . Collection Date: Uaucm\> e 2003
Tree/Hole ID: S SlabID: ‘M

Ring Counts/Notes:

J2X filename: D&Y Tax TIXT

Number of radii measured: ol

J2X Series Names: DRS /LM. DR S /(‘/.B

TR~ Kewided ude! Aep ot Tax

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

M‘-‘S" 54—6“4 (rw;ml b/‘\ "83

* Uu 4‘\\\51 mer\ OL\rL b Civte ofF SQb
Wood Anatomy Change Notes:

Nadwm A (1973-1982) N ws 8 1a73- 14995

7981 - newrey wt 71'-&19\.«@

71“ T e M % dka po”
073+ s ot e OT - i b

P
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Dellenbaugh - Ring Reading Notes

Ring Reader: ’IA ‘TQ Reading Date:
Site ID: ﬁ\\\-\,\\qw_g\,\ Collection Date: /\} alrame doos
Tree/Hole ID: S Slab ID: 10

Ring Counts/Notes:

J2X filename: ) QN TAX TXT

Number of radii measured:

J2X Series Names:

Do o1 JTxK
R

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: v Stop Year: Proportion:
Start Year: Stop Year: Proportion:
g — ot |
A Mo WX NMA dn ks saa oF sWLY
Wood Anatomy Change Notes!: ' )
{Lmk-us A (H73" M?f) ﬂ/v-akd) ] //(77 3-195")
T4 - wake 073 - Conhe b 4L,
f T T Iy v————
013 - c\’V\L\M‘"W{ Z.L\

DD dot Reach o
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Dellenbaugh - Ring Reading Notes

Reading Date: . {31 /0¥

Ring Reader: A SA

Site ID: PECLEA BA g H

Collection Date: Ao, 2005

Slabip: G5

Tree/Hole ID: / '

Ring Counts/Notes:
12X filename: DRI JRX., 7X7T

Number of radii measured: 2

DI TEY. SN AL
TIK e 3/3//03/ TSk

J2X Series Names:

—_— Emk\fcb\ Mo

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
Ldus A aoos - 1964

\\m&»o;% 2005 - 1964

69-73 - wBe + Seanln .
2005 Mo~ N el Pg./‘ 66 Vway

3000 - 3003 =S welem 4
30094 « ol rond G5-6Y - nefimuer + sl
W e LY ~ \Wde 1994 ~ v Tdw B
4599 - S wwmilom 4496 - Simdn ,
9o ~q) - nedfo + Somtlen U= wide
) g9 - il 7(5_\“““_' e
77 e ed 75- f\«-*\\7 e
§6 - o h 19-94~ Sovmle [Dor
q-31-swler /046 eI e
69- widu

96 Lded
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Dellenbaugh — Ring Reading Notes

- ,)

Ring Reader: 35/)( Reading Date: 8?' /0(7_
Site ID: Bl\\en\ow e Collection Date: Mo hoos
Tree/Hole ID: SlebID: 1
Ring Counts/Notes:
J2X filename: D& Sux X
Number of radii measured: k
J2X Series Names: BQ)\ ! A ; D Q \
Fodwed awle DX e % \737 TS
Proportion of circumference with secondary growth
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
Lyos A hoos- 166} fans & - doos- 6k
. ’ .Y _
qq 'L,Jn‘é»(f G)J’\“" L% C{q-w’&f
T4 9y~ oS O 6&‘0&\“ v«/‘-k—\ 44 aN- L.J.‘Jw_l(?.wf\c/\
F1-nanwd . ",
99 - . gh- o
§6- canly wide 58S - S
gy v IS woi dxd
15-M - SovnNm \ 69 - warmaeS
31N ";j‘/?” ey - w i
66- e &3 - wide
O 6\~ CoAT »/‘;PL

&4 WYY
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Dellenbaugh — Ring Reading Notes

Ring Reader: J, 4. + 3K
site ID: {)allow &mﬁ&f\

Reading Date: . 3 [l [ ob

Collection Date: L) atemnd e doa S

Tree/Hole ID: 2 SlabID:
Ring Counts/Notes:
J2X filename: D1 T¥X X
Number of radii measured: &
"J2X Series Names:  Ob ' Y A : DR
on il By TISK

Erwd, oo <aX

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Star‘t Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
Udos A ooy - \G6! Ldos & doosiige
e (440t 0 a9 - w-““ff O 1961 Ceaky
G $m ) e -] P~ 83 - v w/ o
g9 - \J.‘A.Lf a . Qkﬂd»"’\*‘/‘ '
£5- wide ’

AR
fo - Wb
gL - Wk
RESE A
G~ Mot

65t~ Dot N

§1- 81 - Nedts e Sl

12-15 - did e
e 5 - durnd ~

6N - Wide

6% - Wl

On - NS
ClGh - en., Quw”
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Dellenbaugh ~ Ring Reading Notes

Ring Reader: 4,4, + J£, Reading Date: . - f?/ I/O(’
Site ID: \\e,\\u\\\)w\\« Collection Date: }\) od(m\xf ,)\005—~
Tree/Hole ID: 1 SlabD: 1 - DI

(Souw[ ed Top + botlo P~\’>

Ring Counts/Notes:

J2X filename: DR13 M..TXT

Number of radii measured: >\

J2X Series Names: D% 14 DVA ; DRIADIN
Tohvtd v I3X o~ b [gb b7 WU

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

DKo~ Bunad s 2, Gore ittt Fhownfodt shely,

%ood Anatomy Change Notes:

foos A (oos-1a63) Lo & (oos— 1941)

2000 200 ~ S v

1906 -3000 ~ wedys Cu” (3 v,
cr(\'\.,vf&&f 4 , e él-wmmé&
b g - € mnem i‘:“’li“' O -6l wnkr o/l
, 831 wige Yo 23~ wrdR
W, 475 - el £S -5 - S ke
Gy gl 15 - dm
€% - welrond

657 T sl
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Dellenbaugh - Ring Reading Notes

Ring Reader: J. 4. + T2, Reading Date: ?/ /"//o(o

Collection Date: /Um!‘ 20085

Site ID: PDe ”e.h_/ﬁm,c\?l«

Slab ID: .S -/
(‘Rﬁ + Boffoim §A@£D>

Tree/Hole ID: |

Ring Counts/Notes:

J2X filename: DR 1T aX. t Xt

Number of radii measured: <
12X Series Names: ~ OGNS B ' DL S Y
Ew\s{(& o J3K 57 ISA o 8/4/06

Proportion of circumference with secondary growth:

Start Year: : Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
SR~ pud off 4/, Pa,
X Wood Anatomy Change Notes:
(‘\Lo&us A @%\ - 100?} M\\nx ST TS 100%)
oM A Tt~ -
99788 - W ol (499 - o -ded
i’ —-\WAM 1136~ awiow
£ 84 - Wide o 65y, »
—75_' (] M( i7 V\oJﬂ/\.,\J
6 5- w 1

VY- e el
7476 - wosw o
Gy~ W he

€3 Nany ot
O 6l - taturt ol VR = Wide

X 6k - Ny Wl fo

@ 6 - conlnl vt §n~




Dellenbaugh - Ring Reading Notes

Ring Reader: M R, t 'Jaldh

Site ID: 'De”evxbaug L.

Reading Date: . §/4/o¢

Collection Date: /()m)’, 2005

Tree/Hole ID: | SlabID: {
Ring Counts/Notes:
J2X filename: B[R IJRX IXE
Number of radil measured: oZ
J2X Series Names: ~ D& VG A , DRI d
EdA v T by IS4 - &/ /e
Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

3~ Burid o R2
Toh - Qurede aFby 6V

Wood Anatomy Change Notes:
b (\ab\- %005)

J2-349 - wida Y™
1995 - wida
2308 wrda Ve

65 - Nosod

65— 0w

G- olmnosh von- e
Ot - Ceald w( D

G394 = \J:da Vail

1936 - Webfuud ¢f
STRT SN W

6 S - naond

65 - id

X b ey v ecaknt (e
O ol - Codmr v b P
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Dellenbaugh - Ring Reading Notes

g3/06

Reading Date:

Ring Reader: . Ko+ JA,

/Umr, 005

Collection Date:

Site ID: D&N&\/\JQCU&\C)TL
Slab ID:_&D

Tree/Hole ID: /

Ring Counts/Notes:
12X filename: DB TR X. TXT

Number of radii measured: X

DY 180 A DR DA

'\0_7 TA -~ &/d /06

J2X Series Names:

el g Tox

Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Star.t Year: Stop Year: Proportion:
SR~ B o 1,702, %
T3A - Sorall aPhy 61, ),
Wood Anatomy Change Notes:
M (1461 — Yooy ) M@ % (Va6 SYPES)
1997 = Swadh ' ' ~ v
Y - et ey ( o
% - ol AR C LI Y] R
. g9 - s
86+ o GC~ ]
?2;" Wl Tue g ¥
Y- vt
Fl#d - =il y
R W Tl ~w et
RN 6= Wik
63w de ~ _ IR RRRVINI (,\r@:r pon - 63 o
I\)NMJ (Ak/\\‘ﬁ\' Non-br 3 ‘\/ GK‘LJN ’\ /./v
ax-Nak. b 0 Maney

% G- W
OG- i\j\\:\f !/ P
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Dellenbaugh - Ring Reading Notes

Ring Reader: J. 0. < T A, Reading Date:  8/4[06
Site ID: DC ”eh [OCLL/LS k Collection Date: /(/m/’. 2005
Tree/Hole ID: | SlabID: /O - 3]

Ring Counts/Notes:

J2X filename: DRI TR X, tXE

Number of radii measured: Oz

J2X Series Names: O® | 10Q | A : D& o
Eoaderd awd T ax \fa\_// SSA g/o{(oﬁ

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

€ = Gl A 92, 1

SS&" 9>_)th 9.(\'\( \(JL’QL‘

Wood Anatomy Change Notes:

M‘A ~ 960~ 2005 P@_ag,'ug B-~1960~ 2pos
P24 — awrlat '3 48¢ <o de
9P FG - g lerly nattow B9 - wi Aot
193,84, 86— g larly natiow B3 h—ervow
:7»;. —wrtt ow \?o's - &ow\f‘uted‘
I R N e (8~ warrow
b wide Yo~ ANE"
NS A \
| f\l— »j\ Mo\i b~ vt

50 - Q/»io \“} e .
R \ P -L \\(Q’ v\
80~ cedter ”‘/F‘H" Ll Flugs * s
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Dellenbaugh - Ring Reading Notes

Ring Reader: J,A. ¥ TR, Reading Date: g/} { ok

site 1D: Dellen bauah Collection Date: AJn),  Roos™
.

Tree/Hole ID: / ‘ SlabID: /}

Ring Counts/Notes:

I2X filename: DR] T2 X. TXE

Number of radii measured: o<

J2X Series Names: DOAVWA DO R
T

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

AR Gt aftin to, 2

Wood Anatomy Change Notes:

Radiis 4 - 1960~ 197/ Radius B- /9¢0 ~ 1952

}7) =50 = s'mailan Z/__ M

[ \ ‘ \ [N \ N \

bb—72 ~ Zine 7 hde éO ~ lwdy C(’/riq, ""/P»’ﬂL + 'F‘/yc H‘sz’
N LS — matpwr Y
Ty - woe

\63*‘\\.0‘#—»{ O /{M ‘63*‘@(
b2~ Awe
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Dellenbaugh — Ring Reading Notes

Ring Reader: 5% NS Reading Date: v st 2, 4006
Site ID: De”a ba,uj\r\ Collection Date: U@ <005
Tree/Hole ID: I Slab ID: /l

Ring Counts/Notes:

J2X filename: DRI J2X, Ext

Number of radii measured: o2

J2X Series Names: DG VWL A ] DR LAA
Trlnd o SAx  ow Augost 2, aeo6 V:7 Y%y

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

J'KI_EU/‘«;-/O ﬂ’f‘ZZL/ ZO/;PDZ
oA~ boral bW TEESERE 60, 8)

Wood Anatomy Change Notes:
/'Zw‘mlq A -/?60 - 2005 Kao(:,vﬁg B- 1966 - J9pa
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Dellenbaugh — Ring Reading Notes

Ring Reader: J/e ﬂ‘ J:'dr Reading Date: Aua\\qﬁ J, 1906
Site ID: Dc{(wbwg b Collection Date: AJgs, Reoos
Tree/Hole ID: / Slab ID: / Z{

Ring Counts/Notes:

J2X filename: DR | JaX. txXt

Number of radii measured: o

J2X Series Names: - DO VWA QRMG
T, e 3 Y)\/ TSA o A‘-’Q-“Jr 2, doos

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

I~ Buvik i 19

Th — Bord afer él‘(o’;
Wood Anatomy Change Notes:
Lidon AvR =1761= 1972

N

ég-lw

Z_%- w | PE
L2 - Ane

ZO\— C‘Q/\‘:l@\/ \,7/‘\“ \)‘\S\V\UQ fﬂL[\
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Dellenbaugh - Ring Reading Notes

Ring Reader: JK‘ + 3. A. Reading Date: /Aw:,)\_,yf 31006
Site ID: _Dt: He[A ba uj,/\ Collection Date: AJnye. 2208~
Tree/Hole ID: | Siab ID: /&,

Ring Counts/Notes:

J2X filename: DR | TRX. Xt

Number of radii measured: 2

12 Series Names: DB WA D®116B

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

J-K.’ Tull tosliness  slouss »’(%T‘U‘ \ézf?)

Wood Anatomy Change Notes:

Fodl Av B~ [90— 1965

N\

£5- Fanyor

Z‘f\ o den
P .&_"j - WIDLE

(o~ 4 we!

L e

QO - U_NZ‘LLL };vc M ?&k
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J Rt

7/2004:
P9 )et3

DB-1- 65 Yt = 65
DB-,\I T/’ Jach:{
DR-/-1-] o ha/ud

DE-/- R (Toq Sebad)

Q&f/bm
DE-/-32 -?f;eces

<7;P ¥+ Bb‘ﬁoh«. 5znal=p()

DE- /- Y- by raf = Df
DR-1-5

(To ¢ Botfoim
DR-1-5-/ Lovser
DE-/-5 -2

Cont. —=»
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i -5)4 pdet it fove/ Stews Wt dbawin.
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I e
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> Py 243
DB-1- 4 (TD,D 54#.9&1))
bB-1-7
DR-/-¥%D hed = D
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7—0 ot
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DeLLENTAU G H Bt

7?55 ._Z ) 7 200¢
///—.—\ for 3o 3

f

“fhsem | DE- - |5
bE- /- /¢ (7ep Swoe)
pR-I1~] % //75f> + Bollom ‘Jw()
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Dellenbaugh - Ring Reading Notes

Ring Reader: d (/}Z i

Reading Date: Au\ ot b AO06

— T
| . .
Site ID: Dc: /{c nymae Collection Date: Aoy ¢ ROOS
)
Tree/Hole ID: 3 SlabID: 2= 5S

Ring Counts/Notes:

J2X filename: DR3 T 2X.E XE

Number of radii measured: 1

J2X Series Names: DQ}B;\ ‘JSA N D{S 54 G’Sb
#‘/ EV\\(\)I-A wn QM \97 TM VN A\Jéu;*— U( Aot

Proportion of circumference with secondary growth:

Start Year: Stop Year:

Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

W
2000 — C(ﬁ’hi’i/ﬂ( et

LY %

704 —- szw\.(o(q_ccn

FY - 93 - e
\?5 \\?'8~ < : V\u‘(&r
7"{ - ctin
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Dellenbaugh — Ring Reading Notes

Ring Reader: J'(Rc Reading Date: 7/5,\\\\) , Jr\tl soob
© Site ID: Dc/fcnbéwjk Collection Date: Ao Rea5
Tree/Hole ID: SlabID: & = 2

Ring Counts/Notes:

J2X filename: DRIIJAX. t)(f

Number of radii measured: 2

J2X Series Names: OBSAQ\A? 1 R SPYLS
# Parad ofte DIK by Tr o on Avgd 14,2006

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

le_ - b««nf"«p ué:e.\-‘. ‘??/

Wood Anatomy Change Notes:
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Dellenbaugh - Ring Reading Notes

Ring Reader: \J S Reading Date: l\—bbv, L /\an
Site ID: e Jlen bm&L Collection Date: )6V, De0S
Tree/Hole ID: 3 Slab ID: =3

(‘7'0—/& Vng‘off*olw\ &um“ﬂ[)

Ring Counts/Notes:

J2X filename: D RI3J2XTxE

Number of radii measured: .2

vJZX Series Names: ®Q>S A\BA 4 (D{g PO
¢ Eerd b I Yy Tk o fonb i ht

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
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Dellenbaugh — Ring Reading Notes

Ring Reader: J\}Z‘ T+ J.4. Reading Date: . X////O G

Site ID: Dellenba woh
J

Collection Date: /\/M oo

Tree/Hole ID: L{ Slab ID: /

Ring Counts/Notes:

J2X filename: DRY T2 X. FXT

Number of radii measured: @

J2X Series Names: D& 91\ A , DRY IR

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes! <hi, ‘u otedcled
K. A 195 -2005 MR—/9£¢\ROQS’
I I vé) (\OWTCF years wm)e\/)
2005~ gt (O“'(ef" yeats WAVEY. 2665 ~ shrlf
:’?0‘4 -~ Lg\-wp (acenlt \70'4_ — c,oimfalncen‘f
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IO~ wede

L} MU L

‘ \(S'C.u;t..; w/f;f“i\‘
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Dellenbaugh — Ring Reading Notes

Ring Reader: -4 1}\7\ - YA Reading Date: A\J\mkll LADOG

Site ID: _D;:”tkba(,tﬁff\ Collection Date: A/ss 2005
Tree/Hole ID: Slab ID: &GS

Ring Counts/Notes:

J2X filename: DRY Tax. Xt

Number of radii measured: 2

J2X Series Names: DR H 6S A . DY ¢Sk
¥ Bl oo I oy Ioh e Augh U oo

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: . Stop Year: Proportion:

Wood Anatomy Change Notes:

;&Mﬁ* 1965~ Aoos
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Fp- T e N AREA D
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Dellenbaugh - Ring Reading Notes

Ring Reader: 31{' + 1A Reading Date: Ao b 1, Aoob

Site ID:_De lew baval Collection Date: My, 2005
()

Tree/Hole ID: 4 Sab D 4

Ring Counts/Notes:

J2X filename: DRY TRX ¥ XE

Number of radii measured: &

J2X Series Names: DR YA RS (

 Budead v I \07 TYU e At (1, a0b

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

- bursdl aby a9 _SuA

F Lntl ofze Tomend o\wmm{md - el ok vl
Wood Anatomy Change Notes:
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Dellenbaugh - Ring Reading Notes

Ring Reader: J #. + .1LA, Reading Date: . Au, cak W, Aok

Site ID: /’)e[/ﬂ«)’.’)& ug\z\ Collection Date: /\jm/’, 0085
}

Tree/Hole ID: Y SlabID: 5

Ring Counts/Notes:

J2X filename: DR YT X X &

Number of radii measured: o<

J2X Series Names: 0@ \igAf ) ’d f@
F Foaked mh T »;7 T wn Ayt I doot

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

— @JF\ML, aW 8)‘\ ——m

#F Lenllr Qa\im/mvwwé \a7 Pasiy A Wopod
Wood Anatomy Change Notes:
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Dellenbaugh - Ring Reading Notes

Ring Reader: J:/l e K Reading Date: Au\o;’\- i

=y

; 490k

Site ID: /\) € N ehfoa M\?Z« Collection Date: /Um_f, d ool

Tree/Hole ID: L//

Slab ID: é Ter
( 2centfers )

Ta,ﬂ + Bolomn  Seuded

Ring Counts/Notes:

12X filename: DBY TRX. ¢ XE

Number of radii measured: 22

J2X Series Names: D& L*éA , D @ H6 45
¥ Cahad b Tax \97 IA  ean AU\S-JH- 11,0006

Proportion of circumference with secondary growth:

Start Year:

Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
_%uin\k. G\C\’V/\ 8;‘ -S&%\
Wood Anatomy Change Notes:
Modos A (1ad~ 1916 Molios & ( 163 ~198%)
199, - o e ’77_85\ T Ney o ,\c}l/
T el o - g swd
6% - Vavivnd ' P NRE VS
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Dellenbaugh - Ring Reading Notes

Ring Reader: \l R+ 3 1/4‘ Reading Dateij'\vxuﬁ (', A006

Site ID: De Hfh L«:«ua_ L Collection Date: A.)mf. L00S
o

Tree/Hole ID: Y SlabID: ED

Ring Counts/Notes:

J2X filename: DB 4 ‘T&X: t)@

Number of radii measured: ;Z

J2X Series Names: DBL‘?SDA , DRYIOR
F Tohad v The by, T en Acgst 15006

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

*gu.rmk QWX&‘ - 354

Wood Anatomy Change Notes:
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APPENDIX A3

SUPPLEMENTAL STRATIGRAPHIC AND DENDROGEOMORPHIC
DATA FOR THE
TRAILER TRENCH







Descriptions of stratigraphic units within the Trailer Excavation

Unit  Description Unit  Description
<A Gray unit composed of almost entirely of very fine sand with bioturbated ripple structures; Dy, = 7 mm; 1 Brown/buff unit a gradational Jower boundary; consists of masstve fine sand with bioturbated ripple
GSD=1.48 structure, unti generally coarsens offshore, Dgy= 3.7 mm, GSD = 1.7
Ag  Brown/gray unit which generaly coarsens upward from clay to fine or very fine sand with an abrupt lower J Gray unit with an intermittently abrupt upper boundary and an unknown lower boundary (below water

boundary and an abrupt/gradational upper boundary; contains discontinous clay seams, upper part of unit
contains trough ripple stratifications, offshore boundary is gradational with Jg; D=6
mm, GSD = 1.66

Bg Brown/gray intermittent unit with an abrupt lower boundary and gradational upper boundary; coarsens K1
from clay bottom to silty clay and bands of fine sand with climbing ripple structure; Dy = 4.5 mm; GSD =
2.07

C Brown/gray unit with abupt lower and upper boundaries; composed of very fine sand with low-angle K2
climbing ripples near the base; Dy, = 7.5 mm; GSD = 1.81

D1 Brown/gray unit with an abrupt lower boundary composed of silty clay grading into very fine sand with K3
ripple structures; upper boundary transitions from abrupt to gradational from onshore to offshore, Dyg = 3.6
mm, GSD = 1.81.

D2 Brown/gray unit with a lower boundary which transitions from abrupt to gradational from onshore to K4
offshore; lower boundary is composed of a thin seam of fine sand with low-angle climbing ripples grading
into massive silty-clay, upper boundary is composed of very fine sand and silt with ripple structure; upper
boundary transitions from abrupt to gradational onshore to offshore; Dgp = 3.3 mm; GSD =18

E Brown/gray unit with an abrupt lower boundary and upper boundary which transitions from abrupt to L
gradational from onshore to offshore; unit generally coarsens upward from silty clay to very fine sand and
fine sand with climbing ripples near top; Dy, = 3.8 mm; GSD = 1.8

F Brown/gray unit lower and upper bondaries which transition from abrupt to gradationa! from onshore to M
offshore; unit coarsens upward from silty clay to fine sand with climbing ripple structure; D50 = 8.5 mm;
GSD =1.57

G Description not available N

H Brown/buff unit with a lower boundary which transitions from abrupt to gradational from onshore to
offshore and a gradational upper boundary; unit generally coarsens upward from silty clay to very fine
sand; unit generally coarsens offhore*

table); generally coarsening upward unit of very fine sand to fine sand; contains beaded (intermittent) clay
band; bioturbated, thinly laminated climbing ripple structure; Dy, = 14 mm; GSD = 1.46

Buff colored unit composed of well-sorted fine sand with dune-forset structure throughout with onshore
migration vector; lower boundary is transitional (base of dune forset incormporates finer sands of K2);
upper boundary is gradational; Dy = 16 mm, GSD = 1.39

Brown unit with a lower boundary which transitions from abrupt to gradationa! from onshore to offshore
and a gradational upper boundary; coarsening upward sequence with reddish clay at the base grading into
fine sand near top; thinly laminated ripple structure; D50 = 11 mm; GSD = 1.64

Gray clay unit with some silt; abrupt lower boundary and gradational upper boundary*

Buff colored unit compoed of well sorted fine sand and sand with dune foreset structures with onshore
migration vector, upper boundary transitions from abrupt to gradational onshore to offshore; Dy, = 15 mm;
GSD =1.54

Buff colored unit composed of very well-sorted very fine and fine sand with thinly laminated climbing
ripple structure; gradational lower and abrupt upper boundary; D5, = 22 mm; GSD =1.36

Brown/buff colored unit composed of a genearlly coarsening upward sequence of silty/fine sand grading
into well sorted fine sand; lower part of unit has rust staining; thinly laminated ripple structure; abrupt lower
and upper bondaries; Dy, = 8 mm; GSD = 1.68

Red/brown colored unit composed of a coarsening upward sequence from red clay lower boundary to fine
sand near top; lower boundary is abrupt; thinly laminated ripple structures, D50 = 5 mm; GSD = 2.3

* not sampled for grain size
GSD - geometric standard deviation

N
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(%]




STAGE DISCHARGE RELATION FOR TRAILER TRENCH

Water Surface Elevation Data from Grams XS13....then adjusted to Trailer Stage Relationship for Trench Figure XS
Date | Discharge] W.S.E_ 1 | WSE_2 |Avg WSE | Adjusted WSE | Q (cfs) |Elevation (m)
06/27/90{ 818 95.232 95.242 95.24 97.00 2000 97.74
06/02/91| 1436 | 95.689226| 95.673461| 95.68 97.44 4600 98.49
08/19/91| 1219 95.467 95.46 95.46 97.23 5000 98.56
05/08/92| 4387 96.607 96.605 96.61 98.37 5000 98.56
06/17/92 4287 |96.581015|96.556786| 96.57 98.33 5300 98.61
06/05/93] 4540 |96.566477|96.521564| 96.54 98.31 8000 98.98
06/18/93| 8290 |97.392402|97.368497| 97.38 99.14 8400 99.03
1530.00 95.70 97.46 11,200 99.29
11600 99.32
_F_i_e_ld measurements made by JSA 13,700 99.47
Date Elevation | Q (cfs) Description 15,100 99.56
5/10/2006| 97.46 1530 WSE near Trailer Trench 17200 99.68
19,600 99.79
This stage relation relies on the stage- 99.50
discharge data at the Paul Grams XS§13 _ 0.0091
upstream, and within the same backwater. 99.00 1Y = 31 -211x >
The stage was adjusted to the Trailer site R?=0.9837 /
using the difference between the WSE of 98.50
common discharges. The XS13 common Y
stage was computed using the stage 98.00
relation. The June 26, 1997 stage data
from XS13 was not used because it 97,50 . /
seemed to be wildly off from the others ' ;
(outlier). 97 00 /
Jason S. Alexander
96.50 : r : , . ' : ,
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
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Trailer Tree Interpretations: from Ring Reading Notes and Stage Discharge Relations-
reviewed by Mike L. Scott and Julie Roth.

TT-TREEI (Established ~1950)

The presence of pith on the top of the “F” contact, but not at the bottom puts the
establishment elevation at the “F” contact. Quite a few years are gained between “F” and
“H”, and the tree is confirmed root below “F”. Possible injury to stem in 1957 near slab
“H”. Thus, all units below “F” are labeled “<1950”. While there are only 4 floods
following 1950 that could have emplaced the sediments shown, and there are exactly four
units above “F”, I do not have tree data to substantiate the deposition in a particular year.
The only flood that could have emplaced the top of the terrace, even under the
assumption of +/- 10cm stage, is the 1957 flood. Thus I will group the units near the top
as “1956/1957” and the “F” and “G” units as “1951/1952”.

TT- TREE2 (Established <1980)

This tree shows burial in the ring widths in 1983 and in the anatomy in 1990 and 1999.
Since a burial in 1990 is not probable, but a change in flow management is, likely burial
happened in 1983 and potentially in 1999. This would make the large dune structures of
“K1” the product of 1983 and the “L” unit either 1984 (which is also narrow) or 1999.
We will have to use other trees around to confirm or deny this question. Although we did
not get to the establishment elevation, the bottom of the tree is near the elevation of
powerplant capacity and likely this tree established sometime in 1970 on a surface of re-
worked 1962 deposition.....although we will never have a definitive answer to this
question, it is a very probably assumption considering the vertical location of
establishment.

TT-TREE3 (Established ~1985)

The pith in this tree disappears below the bottom of slab 2, before the “L” contact. Julie
questions the presence of pith on the top of slab 2. Thus establishment is around the slab
2 elevation. Although this tree shows establishment in 1985, likely we missed the
establishment date of 1984, since no flows in 1985 could have reached this elevation.
Otherwise, this established on the 1984 surface, IN 1985. Thus, I would say that “L” is
likely the top of 1983 and the top of “L” is likely the top of 1984...with some burial by
the thin drape in 1999....0OR...above ”L” is the 1999 flood, as suggested in TREE2, and
the 1984 deposit was scoured away.

TT-TREE4 (Established 1983)

Establishment elevation of this tree is near the “L” contact in 1983, although this is not
completely clear due to rot of the pith at this slab. If we take this interpretation in the
light of the TREES 3 and 4, then establishment in 1983 near the “L” contact is a likely
scenario. Ring width suppression is also noted in 1997 in slab “GS” and in 1999 from
slab “GS” down. No “burial” comments are recorded, but I assume that this tree would
likely show burial after 99°. This is how I will record the “N” unit until further notice.
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TT-TREES (Established ~1984)

Although the years after 1999 are relatively narrow in this tree, no burial years are called
out. 1986 is narrow beginning below slab “M” indicating potential burial. 1999 and after
are narrow beginning below “M”. Thus likely burial years are 1986, 1997, 1999; these
are also the only years after 1984 that could have reached up to this elevation. Likely
there was some deposition in 1986, resulting in the “L1” sequence and this tree
established near the top of “L”. Likely the burial after 1997 and 1999 are the “M” and
“N” lenses, which I will deem the “late 90’s” units. UPDATE: large sandy deposit
shown in 1999 post-flood photos is the “N” unit...thus N will deemed 1999.
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Trailer Trench - Ring Reading Notes

Ring Reader: J 'E‘ Reading Date: 7' /3 - 06

Site ID: T}“m‘lej' Collection Date:  May 2006
/

Tree/Hole ID:_ 1 siabD: &S

Ring Counts/Notes:

J2X Filename: TRALJRX. 7X T

Number of radii measured: =

J2X Series 1 TR1GSA TR] GES
Vo= Fended o plc A+ BIWHF Tax,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: ... Proportion:
Start Year: Stop Year: : " Proportion:

Wood Anatomy Change Notes: .
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NWM\J—J%/L olyw»}bfv 704,—(;;\»«..‘1}4—»5{’%5
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Trailer Trench - Ring Reading Notes

Ring Reader: J, /3, Reading Date: - /3~ 06
Site ID: | RA/LER Collection Date: A//A;/ Rool
Tree/Hole ID: 1 SlabID: <L L

Ring Counts/Notes:

J2X Filename: TR1 JAX.¢X 1t

Number of radii measured: o<

12X Series 1 TR1 2 1A, TRIRIB
ok = Rewdd dld A+ R Ay J2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

4B = st woed A

Wood Anatomy Change Notes:

ﬁMﬁ-/?Sé»aooé /Qu%wiw8~/?65 - Q006
TG = VT s Tl e , _ —
:\qz.—w"h 62' M 37~W
32 = Heiens LEHEF ~ harpr \
o~ e (368~ Sy 56 e el wWpiHl o
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Trailer Trench — Ring Reading Notes

Ring Reader: J 'k, :

Site ID:TRAILER

Tree/Hole ID: i

Reading Date: 9-13-0¢

Collection Date: /t//a,)/ 200l

Slab D: 3 H
Ring Counts/Notes:
J2X Filename: TRITI R X.E Xt
Number of radii measured: 2
12X Series Id:. TRIZHA , TRIZHB

IR~ Recaded tpde' A4 Bact Jax

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
J 'Rl -
Wood Anatomy Change Notes:
Fdios A= 1956 - 2005 Rodis B- 1756 - 2005
\00\0,‘ wwf’[lt_el\.? \C _ ' i . T e
92  vde . ¥ - wede Ly A
: b+ 53~ MRS .
12+ rearrows o Ter Y 5p - et wpithe 0
74 - wine b~
FO wasngrntn \CS T s
A~ nureuw

\ 3¢50 - Vaghe

5% - widew
+59
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Trailer Trench - Ring Reading Notes

Ring Reader: J R | Reading Date: ?‘ /3 - 06

Site ID: TR AILER Collection Date: May Lo006
' 7

Tree/Hole ID:_ 1 sabD: S F

Ring Counts/Notes:

J2X Filename: TRITRX. tXE&

Number of radii measured: <

J2X Series Id: TKISFAI, TK;SF.B
Al = Recoded Iadil Av B it IRX

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes: .
[&fac,/(ea(' L%‘fefj S eKlx wooa(?

Kw\:"‘s A~ /?-6{.—%’100.5‘-
Looks phetly todty-

X etic Soota Lfe 1951 50, At ol reoded He
Aok Alidle opas fum

Kadius B ~/952 o RoeS
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Trailer Trench — Ring Reading Notes

Ring Reader: _3 .JQ \ Reading Date:
siteD: TR AILER Collection Date: /1/24/\/ l2e0¢
Tree/Hole ID:_ 1. sabiD: 7 E

Ring Counts/Notes:

J2X Filename: TR JT2X.Et x¢

Number of radii measured: .,Z

J2X Series Id: ™

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

/\,oo/Qs MOS'N;/ f»oof)/.(
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Trailer Trench - Ring Reading Notes

Ring Reader: Jvﬁ. Reading Date: =
Site ID!_Jta, ler Collection Date: Ma/v 2006
Tree/Hole ID: L. SlabD: ¥ D

Ring Counts/Notes:

J2X Filename: TRI1JaX.t xt

Number of radii measured: 7

J2X Series Id: —

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Woad-Afiatomy Change Notes:

e All oot )
(LS
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Trailer Trench - Ring Reading Notes

Ring Reader: _\ .(Kl Reading Date:

Site ID: 7}"“ {E}’ Collection Date! Mav 2006
7

Tree/Hole 1D: 2 SiabiD: 9L

Ring Counts/Notes:

J2X Filename: TR [T2X.TXT

——

Number of radii measured:

J2X Series Id:

\DDV\\ -{' I?/)(M:

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

AL Kot
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Tha ler

‘S Trench — Ring Reading Notes
)
Ring Reader: J, Reading Date: 5?:(' 28,2006
Site ID: 1R G\\LEK Collection Date: /Mq)/ L2006
Tree/Hole ID: 2 Slab 1D:_&3
Ring Counts/Notes:
J2X Filename: |RA-T AXEXE
.Number of radii measured: o<
J2X Series Id: TR2GSA ) TRRAGSA
AR R‘Wvﬂw cteded AvB o J2X
Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
/W/A/i-’lfclﬁ - 2005 Rodua B - 177y -2o0x
2000— hatAre $e - winE
T~ et \
7Y - center w/fh% ®

94 V‘:?S— St et
“P0-'92 - Veby hatbow e A’

\2?*}3 ‘-'So\m'/al‘,y N;J&
Pl - wade
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MThiler
i Trench - Ring Reading Notes

Ring Reader: J K. Reading Date: 5\9;)}: 2 5?/ 200(
Site ID: TK ‘\H- EK Collection Date: Mk;/ ,’zooé,
Tree/Hole ID: SlabID: 1 - L

70f ot 2 ¢c.u,1‘f;r*5,

Ring Counts/Notes:

J2X Filename: TR.Z_T.Z X EXE

Number of radii measured: 2

12X Series I TR ZLA TR271/R
AR~ dguwﬁa/ eded AN e T2X.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

DB bused ot 99,

Weood Anatomy Change Notes:

Kidea A= 1700 = 1799 Redias B-11p0 —/ 99

L T
‘yy-slfskﬂy rtnenty Flam Xy

93 295 o 5 lmubhark
\70 —lA)leh
‘ge- 29— WIDE

\95-—/1,J¢U, e #W
\?( \"\X& ~Siuledy watpow

20 ~ amall center u/hyje F:']"L ®

\gg - NAAAAUNL
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Thu‘(e(r .
‘Smmi= Trench - Ring Reading Notes

‘J'(K‘ Reading Date: 5\?;{‘: 22; LA

Ring Reader:

Collection Date: Mﬂ)/ 200 6

Slab ID: < (To?)

Site ID:_Trajler

Tree/Hole ID: £

Ring Counts/Notes:

J2X Filename: _TK:( 12X, txt

Number of radii measured: l

12X Series Id: 'TK,Q.Q/}I, TRRIR
J'(<~"/u/z,n-u/u¢é W Av-B nte J2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
IR = R e 1990,
Wood Anatomy Change Notes:
Redivs &= 19001974 Kidiw B 190 = (79
R A LA B - —
9 - T~ A begs— . .
4 Fo— s cenler \"’//«Fje ’u'f‘k ®

95-%8 - wide
94 - hartower

\83— s WSS&IV <+ttt

\72\ -%0 - gl ls "))/ gt o v




Trailer Trench — Ring Reading Notes

Ring Reader: J ,K .

Site ID: ’rh( ) (e,\—

Reading Date: 53‘/;?&. 2(?/ 2006

Collection Date: MA)/ 2006

Tree/Hole ID: R Slab ID: ( Boltona)
' <3t>e,n‘tct-5>
Ring Counts/Notes: {
12X Filename: | R 2 T2 X.TXt
Number of radii measured: &4
J2X Series Id: TR 2L C TR22D

TR - Tewided andid c+D

W T X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

S~ buned offec (770,

Wood Anatomy Change Notes!

Lodii o +D =~ 1980 = /99D

T s -
/990 - narreaws

?7—#—?2’ —-5}».\”115‘-'/ \,.Jl‘AL
\576.. WIpE
¥ — wmde

\g"/*‘\WLoA«M/

E3~ 120 nathow
870‘ o — SJV\«”A.F'&/ Wl ko)

\3’0“ certer N/Lt&jf, PI‘H\. ®
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Trailer
W= Trench - Ring Reading Notes

Ring Reader: -l \K N Reading Date: St;,(fq 2P ZC)OQ
Site ID:Tra) \ﬂ\” Collection Date: /Wo\ y 2006

/
Tree/Hole ID: & Slab ID: ‘/

Ring Counts/Notes:

J2X Filename: TRIAX., Xt

Number of radii measured: o?

J2X Series Id: TK;ZL{A/ TK 345
IR Reeorided gl AvB W T,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: - Proportion:
Start Year: Stop Year: Proportion:

JH = bnad A 1900,

Wood Anatomy Change Notes:

Rediw 4= 19501700 Rudid B- 1980 - 1990 |

\70 - hatholo

P hatrowen
\8?‘*\33~_§|\m:[u«l7, \,\._,fe §3 -~ \)%‘3' Wty ¢ UeSs&/)/
76~ wine PO =33 - Siwilatly  wabtow

\?Sv,% . ‘30— cc'«f'tl” \\,/Lq'jg @‘(-H¥ ®
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Trailer Trench — Ring Reading Notes

Ring Reader: "ISA Reading Date: Sz(ﬁ 4. doo6
Site ID: | e lac Collection Date: M o~ doot
Tree/Hole ID: = siabip: @
Ring Counts/Notes:

J2X Filename: R 3 T2 X, t Xt

Number of radii measured: 92

12X Series 1. TR30A4 , TR3IOP

- A AR t
Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:

Start Year: Stop Year: Proportion:

Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
ldos A (1G85~ dook )
hedos A L TedT 790 7
o1 =06 ~ sealt s2t (06 - 1M7)

- e der
9498 - nelaw
S EWE V]
¥3' - e y o enhs w/f,(n._ ®

Mu\ & (tagp.

3005)
TG . ool - N oAty
T s
U Yoo
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Trailer Trench - Ring Reading Notes

Ring Reader: T%/ Reading Date: Szoknf\\wf /L/ 4006
Site ID5T(<JK«¢ T\~ Collection Date: /\j\ﬁ, doolk
Tree/Hole ID: > SlabID: & S

Ring Counts/Notes:

J2X Filename: TR 3 IR X, Xt

Number of radii measured: <2

J2X Series1d:TR.3 & SA, TR2ESPH

IR Reworded  nafdl Av B sk TaX

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
_ Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

J'ﬂ\viQAl“‘é ‘B’ shows some u»\fr:.ss;oh ‘n odlet o yts.

Wood Anatomy Change Notes:

K\aﬂ)\wg A (viel- 2006) {\’LA-\A ® 6“33_‘ dooo )
n:——.—/_’\—_—
- 05 - satl pov T wide
. 9d-9% - e en -
99-99 - wordas pa IC‘L e e ger
1 88 - wf)‘L
99-95 - notrw Pud R
. 3> T neenad
8 - k,.:fd-\’f
gQI - wide
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Trailer Trench — Ring Reading Notes

Ring Reader: —T\A/ Reading Date: &Q& )"l’ $006

Site ID:_\ e \uf Collection Date! /\)\°7 ook

3 SlabID: |

Tree/Hole ID:

Ring Counts/Notes:

J2X Filename: TR 3 J MY X

Number of radii measured: ol
12X Series Id: TR 2 |4, TR3LD
AR = Rocomdad radid A D b TeX.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
QR - Buid ofn 1799
Wood Anatomy Change Notes:!
bedwos A (ues - pit) Lawsd (@ds - k97)
PR M—-—-—/
‘7‘3 v :&\ 76 - w A<
1T vwrnes ges” 94-a3 - nermo ga
Q‘-w:&f fﬁ" \,J:ik\f
go - wide ISRy
85 < tenk of g O g5 - iaks wf g n O

N T dewt Kuow obeud Qg‘d'k] cvt Here's a LES E‘fe,hc:'l T3k, TR, TSK,

Llok covering VEL Males A enlt o L b the edge A (ﬁﬂ‘-:
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g Trailer Trench - Ring Reading Notes
Ring Reader: "\ SA / Reading Date: SZQ-} 1Y, 2006
Site ID: T(( L. Collection Date: /\)\k,i 4006
Tree/Hole ID: S Slab ID: Q\ ( ﬁo)

Ring Counts/Notes:

J2X Filename: —Tk I TaX. tXe

Number of radii measured: 2
J2X Series Id: TR 32 /4; TR32 .B
IR - Coeorded il A ¥ B ate TeX.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Naos A (1455 - sg) WMo, o (res - 1995

96 ¢55 " — v B .
e B 95 - wide fav”
A3+ 85 - et (u,.f

917448 - Ving e

Zﬁ ol 57 -89 e sik

8- s \

- b - w e

151 - taks of pbm O £S' tenkd v/ phe O
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Trailer Trench - Ring Reading Notes

Ring Reader: 3 5A [ Reading Date: ga,\(y*'. 1Y , Roob
SiteID: VoL Collection Date: )\}\\’ Joob
Tree/Hole ID: 5 Slab ID: 2 (Bl

Ring Counts/Notes:

J2X Filename:  TEIJ 2 X. Tt

Number of radii measured: 2
12X Series1d: TR IR Cy TRI2D
IR~ WW c+ D Jw‘fa T 2%,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

w Mw\ D (1ags 199 D)
‘iXI—w‘M '
79 - ol

Y-8 e pe o
90 - A 5ot £6 -
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Trailer Trench — Ring Reading Notes

Ring Reader: A SA Reading Date: g‘p’t_
Site ID: T RAJLER, Collection Date: /\}\«? 006
Tree/Hole ID: '-f sab: | GSY

Ring Counts/Notes:

J2X Filename:

Number of radii measured: <

12X Series 1d:

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Ms 4006) loos 6 (1996 /994 )
=060 = Mmoo St F0-92" . €0 g bt
-G8 - Comm et T 26-F - o ey
B90 - WM gt N’ - Fle o
87. - wie SPCin, Lwid ../ g%l AV'L»JPD&'_~ ““}\mv/rh\ o
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Trailer Trench — Ring Reading Notes

Reading Date: S‘Z(\; i 2}’, }OOQ

Ring Reader: —SSA
Site ID: /\_&,L\f Collection Date: /\)‘w{; , %00{7
sabm: (S 6

Tree/Hole ID: L
¥ TR ke o thee Ao,

Ring Counts/Notes:
J2X Filename: TR L?‘ J2X. ?fo

Number of radii measured: A

12X Series1d: T RY G5 CA, TRYGSG B
JR= Revgded g e B bls T2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Wood Anatomy Change Notes:
{Mdoe A (19854005
> os & Clagr doos)
G805 Marns ans (1ags )
e 997197 gl - 09 ‘05‘ T e et
DN g 7705’ s
o .
J fotno A= ke
89"~ L e

\
£S' ~wnke ) Ccnder s -.u/(,‘h,\ o)
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Trailer Trench — Ring Reading Notes

Ring Reader: - SA Reading Date: SQ(J Jr 27 ) 2006
Site ID: T&»«\éC Collection Date: /\’\‘\7 AOOQ
Tree/Hole ID: -\ SlabID: |

* Tas SLY & o p of  SLL L wiael
S e w\{)o\'.t\ e, ans s wy oF
M«%\(,\g <D

Ring Counts/Notes!

12X Filename: [ R YT A X EXE

Number of radii measured: £

J2X Series Id: TKLMA, TR qu
JR- ool o AvR it T2X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

o 5 - 3
b oaos /L(_J%UOLL, hdos 8 (196 doar)
oy'-08' - ref

RS )
O4'-03 = N wnful)

§¢-0% ~ uw‘,wvd-
q$l_ V\o\f(‘buu«f
X(v’&i’ Cu‘vdv\-uc(y\—j»— 4 W’.‘){.

96 -03'- d”""v‘-‘«(w“f-’
9d-a4" - dowp(b\gxmr

ql’ - L dchg_

89~ wrde
85-81~ wide ok

88" - waide, WA 704« o




326

Trailer Trench - Ring Reading Notes

Reading Date: 7/—2?/0200 6

Collection Date: /Vfa>/ RO6 G

Ring Reader! A

SiteID: T RAILER

SlabID: o 'L

Tree/Hole ID: Lf

Ring Counts/Notes:
J2X Filename: TRY T2 X. EXE

Number of radii measured: 2

12X Series Id: TK'—f—'ZL/); TRY2LB
Vo~ Ceendid el A+ B oot J2X

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
bodos A G684- doed) {ldos ¢ (4584 00y
04-05) - Norru e o4'-0s = noraw o/
GF "o NS S ad'- wvasrwoe!
HY - o no e G - o e
‘74\{'— (WSS 56 -89 _ Co e ;e ¢
¢ -8~ Compled IE S g - o ’
g5~ e 2Y - o of —  condns
CP o b vindele Joe Yo Lﬂ,\

g3~ nof
(Q,(v\h\f wt U.\.\OLLML‘OQU"‘)

o D~ i c,uu&-w‘—wabla_




Trailer Trench — Ring Reading Notes

Ring Reader: 35/*
/\—\(\uKk‘r

L‘\\

Site ID:

Tree/Hole ID:

Ring Counts/Notes:
12X Filename: TR Y T2X . ¥XT

Reading Date: 9/«2 ?/.2 OOé

Collection Date: N\u\; 4006

3

Slab ID:

Number of radii measured: 2

TRY3IE

J2X Series Id: TR 43}4 )

I ~Vocodef nodii A+ B oty TR

Proportion of circumference with secondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

\
)(' Lan & (1G85~ Aoos)

Q4 05" = Mafrey es

Wood Anatomy Change Notes:
fados A (Qsg3-Joos \
18]
O 9% - Ao

ou'-0s! = narnw wt

99' - norre

q3-41 = tomplrieat
’ £1-89' Cmplud o wak
L ®'- woerran

8s' - wide

€ = worrme = fhoot!

93'- ~ e
97789 - QOMPL-\<(’A+
B’C"‘ V\MrM('J\

Kf'— TN,
83 - novins o ~ Voot !

327




Trailer Tree 5

7 i 1 1 i i _% 1 1 i 1 % i L 1 ] } il 1 1 i } i i 1 1 } L L 1 JJ
—o— (GS |-
-B— 1M |]
6 . — — |
\ T\ 2
n\ --&--3L
5 + _
B
E
o 4 -
o=
=
[T 4]
Bl :
2 - |
1 _
o F—r % — a :
1980 1985 1990 1995 2000 2005 2010

8C¢




329

Trailer Trench - Ring Reading Notes

Ring Reader: J K Reading Date: 9 —/3- 006
Site ID: TH: le I Collection Date: MA}/ 200,
Tree/Hole ID: = SlabID: &S

Ring Counts/Notes:

J2X Filename: R ST2X. tXC

Number of radii measured: <

12X Seriesld: TRSGSA TRSEGESA

IR~ Recoded tded 4v B T

Proportion of circumference with secondary growth:

Gtart Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Kdse 4 = 1925~ Qcos Rdiy B~/736 - 2008
i A o
9% ~ pk & f—uf\u, u-:é 99 - wole
\’ﬂ v 4s - l»f\u;rwtj—
B 11 - | o
\%5” tentdie w/(f;{“\ 0 ‘25 B

5 Cnlds ~f e
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Trailer Trench - Ring Reading Notes

Ring Reader: ) K. Reading Date: 1~ 13 O ¢
Site ID: —rY‘&; ]t\‘" Collection Date: /[/{o:>/ Qﬁ@é
Tree/Hole ID: S Siab 1D I'AM

(2 cotens)

Ring Counts/Notes:

12X Filename: [R&TaX.tXE

Number of radii measured: -Z

12% Seriesld: RS IMA , TRSIMPB
IR~ Reended nidil A¥B st T

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Bl AvB- 1984~ 2005 S
’/’.’—”_—‘_’_————_———N /
—— .,

/999 $2000 — Nidiewr O A

Yp - tcde wf bt A Flae Ay e

\,9./ - A

\75-‘27 — WIBE
\Z"‘{ T S M e Jin w/f;{'k 0]
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Trailer Trench - Ring Reading Notes -

Ring Reader: J lK: Reading Date: 9-13-R006
. ( .

Site ID: ke, le Collection Date: /MA/\/ 2006

Tree/Hole ID: S Slab ID: 2

Ring Counts/Notes:

12X Filename: "TK §J2 X, xt

Number of radii measured: 2

12X SeriesId:_TK& 2 A, TRS2B

W= Recoded reded AvB ot Tax.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proporti_oni
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

 hdo AwB (984 -2008

visrble

2006— M‘* V'b"’b * . ?

/‘i?g_-of - M e 37"{ ~ sl b w/‘p/f’k. Qy\/\l
\7?~ l«)—‘—}&_ \/Y/ \{b}( S ‘
1o SRR
£t — ratrgw

BE - wide




Trailer Trench — Ring Reading Notes

Ring Reader: J 'R.

Site ID:_Travler

Tree/Hole ID: 5

Ring Counts/Notes:

J2X Filename: TR & J2X, YXE

Reading Date: 7“ [3 - o0k

Collection Date: /1/(4}1 2006

SiabD: 3 L

Number of radii measured: 52

12X Series 1d:. TRE3LA, TRE3LR

IR~ Kewndd 1ipi A+ B },2:, J X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

.- Sied of o T o & & 99 oo B

Wood Anatomy Change Notes:
Lodoa A= 195Y — 1974

9/ - g
\3‘6 - ettt

Sy o i o Ty @ITRC

AN

Redia £ 19741998
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APPENDIX A4

SUPPLEMENTAL STRATIGRAPHIC AND DENDROGEOMORPHIC
DATA FOR THE
DUNN CLIFF TRENCH







Descriptions of stratigraphic units within the Dunn Cliff Excavation

Unit

Description

Description

A

Al

Cl1

F1

F2

Brown unit which generally coarsens upward from very fine sand to interbedded fine sand and sand,
climbing ripple structure near top; basal conact below water table, abrupt upper contact; inclusions of
hillslope pebbles of Uinta Mountain Group; By = 9.6 mm; GSD = 2.0

Buff colored unit which generally fines upward from medium/coarse sand with Unita Mountain Group
pebbles to fine sand interbedded with medium sand, abrupt basal and top contactsclimbing ripple structure;
capped by red hillslope wash deposit; Dy, = 18 mm; GSD = 1.48

Brown unit composed of clay and silt with iron mottling and abrupt basal and upper contacts*

Buff colored unit which generally fines upward from fine sand to sand; low-angle thinly laminated ripple
and dune trough stratifications indicating upstream/downstream flow directions; abrupt basal and upper
contacts; Dgg = 16 mm; GSD = 1.6

Buff colored unit composed of interbedded coarse, medume and fine sand dune and ripple cross
stratification indicating upstream/downstream flow directions; basal contact below water table, upper
contact is both abrupt and gradational; unit generally coarsens offshore; Dy, = 29 mm; GSD = 1.5

Brown/buff colored unit which generally coarsens upward and onshore from silts and clays to well sorted
very fine and fine sands with climbing ripple structures indication onshore migration direction; upper
contact is abrupt, lower contact is both abrupt and gradational®

Brown colored unit which generally coersens upward from silt and very fine sand with climbing ripples to
well sorted fine sand with low-angle climbing ripples showing onshore flow direction; abrupt upper and
lower boundaries;, Dgg =7 mm; GSD = 1.9

Brown/gray unit with generally coarsens upward and offshore from a silty-clay to well sorted very fine sand
with clibming ripple structure indicating onshore flow direction; upper boundary is both abrupt and
gradational and lower boundary is gradational®

Light brown unit which generally coarsens offshore from a very fine sand, silt and clay with climbing ripple
structure to interbedded fine sand and sand with low-angle climbing ripples indication onshore flow
direction. Basal and upper contacts are generally gradational for their extent, Dy, = 4.7 mm; GSD = 1.8

Buff/brown colored unit which generally coarsens upward from clay/silt/very fine sand with climbing
ripples to a well sorted fine sand with climbing ripple structure; gradational basal contact and abrupt upper
contact, Dy =74 mm, GSD=1.5

Buff/brown colored unit which coarsens upward from very fine sand/silt/clay with climbing ripples to well
sorted fine sand climbing ripple structure indicating onshore flow direction; basal contact is abrupt, upper
contact is gradational;, Dy; = 6.4 mm, GSD = 1.7

Buff colored unit composed of fine sand with climbing ripple structure indicating both onshore and onshore
flow diections; ripples in upper part of unit are bioturbated; lower contact is gradational, upper part of unit
is ground surface; Dy = 6.8, GSD = 1.6

Buff colored unit composed of a coarsening upward sequence grading from very fine sand with some clay
and silt into well sorted fine sand; unit has fine laminated low-angle climbing ripple structure with onshore
flow direction; abrupt upper and lower contacts; D¢ = 13 mm; GSD=1.7

Brown/gray unit which generally fines onshore from interbedded fine sand, silt, and clay with ripple
structure to silty clay with low-angle climbing ripple structure; ripples indicate onshoree flow directions;
basal and upper contacts are abrupt at their onshore locations then become gradational offshore; D 5, = 7.5
mm; GSD=1.7

Brown/gray unit which generally coarsens upward from interbedded clay/silt/very fine sand to very fine
sand with some clay and silt; fine laminations of low-angle climbing ripples span the unit and indicate
onshore flow directions; lower contact is generally abrupt but also gradational, upper contact is gradational
for its extent; Dy = 8 mm; GSD = 1.80

Brown colored unit composed of mixed fine sands and duff; bioturbated bedding; basal contact is
gradational, upper part of unit is the ground surface; Dy = 7.7 mm; GSD =1.7

Light brown colored unit which coarsens upward and offshore from very fine sand with some silt and clay
to well sorted fine sands; fine laminated, low-angle climbing ripple structure span the unit and indicate
onshore flow direction; basal contact is gradational, but shows cross-cutting relationship with L; upper
contact is both abrupt and gradational; Dy = 14 mm; GSD =1.5

Red/brown colored unit composed entirely of very fine sand with clay and silt; structureless or bioturbated;
lower contact is generally abrupt, upper contact is the ground surface with duff, D s, =7.4 mm; GSD =
1.85

* not sampled for grain size
GSD - geometric standard deviation
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DUNN CLIFF STAGE DISCHARGE RELATIONSHIP

Water Surface Elevation Data from Grams XS22 Data used in stage relation for Dunn Cliff XS
Date Q (cfs) WSE (m) Discharge | WSE (m) Data Source
6/29/1990 | 956 | 96.18 4300 . 97.431 |Grams
7/2/1991 4300 97.43 956 96.181 |Grams
5/(10/2002 | 1600 9733 10600 | 98.411 [Grams
8/20/2002 860 96.53 860 96.534 |Alexander
_Sﬁgre from Trench Survey; May 2006 T
Q (cfs) Stage (m) _ Actual Stage (m) 99.000
1600 96.57 5999.43
98.500
Stage-discharge data generated using /
- 98.000
linear fit
Q (cfs) Stage (m) __Adj. Stage (m) 97500 4~ / _ |
800 96.41 5999.27 ' /
4600 97.17 6000.03 97.000
8400 97.93 6000.79 /
11200 98.49 6001.35 96.500 i - ]
11600 98.57 6001.43
13700 98.99 6001.85 96.000 , , . . ‘
15100 99.27 6002.13 0 2000 4000 6000 8000 10000 12000
17200 99.69 6002.55
19600 100.17 6003.03
16700 99.59 6002.45 The stage relation at Dunn CIiff is synthesized from two data sets: (1) the stage relation at
9300 98.11 6000.97 Gram's cross section 22, which is upstream about 100 ft. and in the same backwater reach
2000 96.65 5999.51 and (2) water surface elevation data taken at the trench. The stage relation was generated
5000 97.25 6000.11 from data taken by Grams and Alexander at XS22. The stage relation was then used to
generate the array of discharges wanted for the trench cross section. The data were then
adjusted realtive to the value generated for the 1600 cfs flow by taking the difference between
the surveyed value and the value generated from the stage relation.
Jason S. Aiexander
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Tamarisk Tree Nomenclature Key for Dunn Cliff Ring Reading Notes

Chapter 2 —Name Growth Rate Plots and Ring Reading Notes Name
Cl1 Tree 1
C2 Tree 3
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Dunn Cliff Tree Interpretations: from Ring Reading Notes and Stage Discharge
Relations- reviewed by Mike L. Scott and Julie Roth.

DC-TREEI! (Established ~1963)

This tree shows establishment near the “L” contact in 1963 as indicated by the absence of
pit on the slab below “L” (slab 13). Stage discharge relations show that this elevation
was not even close to inundated in 1963, suggesting it established on the remnant 1962
deposit. I put the establishment at the top of “K” because there are no other contacts
below, and the stratigraphy in this area indicates that the establishment was on a
“cutbank”, which would mean that the “K” unit may have been eroded before the “L”
unit was deposited. Severe stem injury to the offshore face, the cutbank in “K” and the
anatomical and r/w suppression in all slabs up to the “GS” units indicate this tree was
deeply buried in 1983. Ring suppression near the GS in 1986, and the establishment of
Tree 3 on the “N” surface sometime before 1994 indicate that upper units are younger
than 1986.

DC- TREES3 (Established <1994)

This tree was flood trained sometime before 1994 on a surface nearly equivalent to
powerplant capacity, but the unit does not indicate deposition from multiple floods (it is
continuous). Thus, I will put the age of the unit it established on (“N”) as >1986 since it
likely was deposited during or immediately after the 1986 flood, the last major flood
prior to 1994. Accretion above this point cannot be constrained, so I have designated the
unit as deposited between 1986 and 2006.




Dunn Cliff Tree 1
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Triplet Trench — Ring Reading Notes

Ring Reader: TR Reading Date:
Site ID:  Terptkr (TP) Collection Date: Nj 4005
Tree/Hole ID: 1 Slab ID: o i (Tolp) (_‘2+ CeMTET‘S)

QAr/oo ve qround Sut ‘Face)

Ring Counts/Notes:

J2X Filename: TF ]\szlt Xt

Number of radii measured: 2

J2X Series [d:

// {\)f?_\//
PfapuféegWMM;ondary growth:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
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«
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0q - e W van wimd
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Triplet Trench - Ring Reading Notes

Ring Reader: ReyS Reading Date:
Site ID: T“i{hk' ((TP) Collection Date: /\)\u\l, A00b
Tree/Hole ID: 1 Slab ID: oLl (e th)

éd)OUt 3\"0“—\«6( SU.\r 'Fqc c>

Ring Counts/Notes:

J2X Filename: T P | T2 X. tXT¥

Number of radii measured: 2

J2X Series Id:

Proportion of circumference with secondary growth:

Start Year: Stop Year: " Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Mades & (165 = doos) Ladws O (1165 2005)

oy-os' - Lo plcet™ 0e'-03 " - L‘“’““’\"\ Gt -)O\—\«/.“L{
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81 - wide -8 - hovmw ot
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Triplet Trench - Ring Reading Notes

T {rer )
Ring Reader SSA Reading Date: f%f ferizas (),
Site ID:__Leghe ((TP) . Collection Date: M« yo0b
Tree/Hole ID: L SlabID: 65 (Top vbethun SMM)

(\MUH; Lr,n'tﬂrctf)

Ring Counts/Notes:

J2X Filename: “TP| J2X. TXT

Number of radii measured: o2

J2X Series Id: TP |&GS A 5 TPIG= R

PO Becaded pdi Av g o Te

Proportion of circumference with secondary growth:

- Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

ood Anatomy Change Notes:

MN& A {es- Xoor) \!\""’t}\MA g (Hé;"» »oos)
e o5~ G At
03°- 05" = Cownglu cent o O; Pl
. “ON -
G98'- 92" = nuFtao ?L\\/\ ‘IET - '\/M'VF\NM k:
gl T v
90 -43"~ wovrw b 90 -94 e
30 - Centl Sudd ; §3-81 T Nevey bt
T £ O SN g - wide
7 le R ARy NG \jeby
- o
28" cethy Sk MY = Veny sl mvob Akl
A3 ey i vl 670" ~ v
64" - el e 65-68" o pleent

(s - Cunter wf pin @ 68 - et wf P 0




Triplet Trench - Ring Reading Notes

—

RirrrReader: if ®

—

siteD: leok (TP

Tree/Hole ID: 1

Ring Counts/Notes:

J2X Filename: TPl T2 ¥X.XXT

Reading Dave:. FZAY ‘r’/ 06

Collection Date: Nm7 4006

SlabID: & I

Number of radii measured: 2

J2X Series Id: TPIRIA/

TPIRLE

JRiRecoded ridis' Avd Wt T2X.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

e - Busd ofm B2

Wood Anatomy Change Notes:
Nenws A (M963-349g0 )
Wedas A € 71

SN - v
W - roide — njutyt
RISV WTe
(LR NN

(5 T e

6"“ - \;—J‘I&L
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J—
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W - b~ indery?
Y- e b

N0 -08 - Comfu\cmf

6 - e

bS' - o
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Triplet Trench — Ring Reading Notes

Rirg Reader: < K, Reading-Date: [ —'L/ /4 / 06
Site ID: 7'1»,‘{)(&‘// (TID) Collection Date: Ma;/ /3, 2006
Tree/Hole ID: / Slab ID: “{ F2

@/‘% breken ¢ Tied f‘ojeﬂ\e’)

Ring Counts/Notes:

J2X Filename: TP/ J2X. t?(t

Number of radii measured: ,2

J2X Series Id: TP,L}FQA,. TP‘LP‘F—?B
T leoded i hvy Whe T2

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

IR Bund ,fi‘: 1982,

Wood Anatomy Change Notes:!

Kdll A4B — 197271992

FF 7 -
9032 herpnnte
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Triplet Trench - Ring Reading Notes

Rirrg Reader: J.K, Reading Date: /»77// ‘-//O(o
Site ID: ﬂl{lp]g'f (TF) Collection Date: Mny /3. Rool
Tree/Hole ID: | SlabID: & F )

Ring Counts/Notes:

J2X Filename: TF/ Jz2 X. ixt

Number of radii measured: o<

12X Series I¢: "TP| SFIA, TPISFIR
LRim Kookl audi A4 B ot Tox.

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

IR bk Ffer P2,
Wood Anatomy Change Notes:
Ceti votted out
Kk & (1926 - 1972)
Kediw 3 Clare-1952) ‘p5—hitnous o B




348

Triplet Trench — Ring Reading Notes

Ring Reader: _J\ £, Reading Date: ]—ZI/IL/'/DC
Site ID: Tr\l?tef (Tp) Collection Date: /Dh/y 12, 200l
Tree/Hole ID: [ SlabID: §

Ring Counts/Notes:

J2X Filename: [ PI I 2 X. E X

Number of radii measured: <.

J2X Series Id: TP! ?’4/, —T!D/ ?.B
I~ bewnded i fld Ay ite ToX,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

TP, - Burid ,/rin;m,

Wood Anatomy Change Notes:

GQM A - /?GS - (9P )Q/vy(,o;.g E- /93 — /r{)&;\A
Centil W,M”M\ﬁm.
1961 - M \éS -~ LWL/
P~ s e = ke
27 - wde 03 - ceter

od (| — Clwilarly wide
e & R
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Triplet Trench — Ring Reading Notes

Reading Date: /'1// "//069

Ring Reader: r-! K‘
Site ID: (rh\[\)‘tt (Tﬂ Collection Date: /t’{a/v /3, 200k

Slab ID: /O

Tree/Hole ID: I

Ring Counts/Notes:

J2X Filename: TP/TaX. EXT

Number of radii measured: 92

12X Series 1 TP [ [Of) TPIIOR
I~ KMVM gt AV B Wl JeK,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

i~ Bunid ob®or 1982

Wood Anatomy Change Notes:

e AvE (1763- (982)
et

\;LS" - k,c'm’ow ﬁ;: it

‘?f} - wetde . .

T o ‘ Y — e

?‘§+?~6 ”S.w,{nl-!f wide ‘4‘3 S F,'H\? o

ahdov\y A after F(, (o'a & F0 Compiess QA
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Triplet Trench — Ring Reading Notes

Ring Reader: jrﬂ? Reading Date: fl/fef/ﬂ'é
Site ID: TH?‘ﬂ-lL /TF) Collection Date: M‘/ /3’,, 20006
Tree/Hole ID: _/ SlabID: | [ ]

CFD{’ + Botfp o Sawd@

Ring Counts/Notes:

J2X Filename: TP/l J2 X, t)( T

Number of radii measured: -9\

12 Seriesie: TP[HILA, TEIHLE
1R - W{ ot AR W Ty,

Proportion of circumference with secondary growth:

 Start Year: Stop Year: Proportion:
Start Year: Stop Year: - Proportion:
Start Year: Stop Year: Proportion:

JR = Bud after 1582

Wood Anatomy Change Notes:

ﬁp/ﬁ; ithoon Top+ Lb'ﬁ’oM)

Rkl w8 (13- 1972)
\(3-w&f;_ »«/t{n/ poi.
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Ring Reading Notes

Ring Reader: _f,}? \
Site ID: @PM' (1P

Tree/Hole ID: |

Ring Counts/Notes:

Reading Dater f—%’#}c‘)@

Collection Date: /M«/\/ 13, 200l

Slab: /3
QEF + Bo#oh Sanafej)

J2X Filename: TP/ JeX. txt

Number of radii measured: 2

19X Series 1&: TP 13 A4,

TPII3R

J

T Readed ndel Av R Wl J2x

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

BN S SN »{7(3»‘7‘? 452 .

Wood Anatomy Change Notes:

/f/%VKW‘M Ao (1963 -1729) St

Moty Sl
C&QQ&’,L ;.q \é3 w/t;"f a‘"*‘\‘

AL M




352

+H |

TR0 &




353

Gae? ~f-ood . of. .Qam(eu.t.gtif_‘),,.ﬁ i

o TP) WAL T (detacksd 5o s¥om)

. ‘Csjie stem) 3

TPXAT
_(,TQ,(?, : §"”*L’\‘:)\> Center Rited




: Tree FI 354

Lolleckd - Ay 9000 Q:& L 3

7 -
£ 1 §
/ i

Vot £, 1_.__._.,,., 7/ ‘Smo/ e/ SN
. b T.P l F (C&V\ic r o#e/puf

——— g,c»r"f*c?‘* onfact Lot W‘-k“{

Lﬂgw TP 8 (g MKJ

e e (hw@ot\m\ e e ] N -
R o ~ " | o
o o Copsde D) || TPL Y

A 7 L [

e Gopredton Sed =TV




Dunn CIliff Tree 3
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Triplet Trench — Ring Reading Notes

Fing Reader: ) R, Reodime Dater /2~ 29- 06
Site ID: T\» .'u,o{e,'(f (T P> Collection Date: /1/(,7/ 200
Tree/Hole ID: 3 Slab D G S

Ring Counts/Notes:

J2X Filename: TP3J32 X. TX%

Number of radii measured: 2

19X Series1d: | P.3 GSA, TP36sS B
JfK\‘ W /L’R—O’L';' /4‘ Q‘"_E gh'{p JM‘

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

Kool AvwB (1995 - 2006)

Ol - haingwr 96~ 2000~ hatiga—
Y- M&L L SNV Y CL‘VD&J/‘, ‘fé/ieen/ /ll’f/\ ‘

\05/ ~ A
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Triplet Trench — Ring Reading Notes

Ring Header: J . (Z. Reedmg Date! /2= 2R 7‘ OG;
Site 1ID: v]};g|e+ ﬁ?) Collection Date: Ma/\/ L0 L
Tree/Hole ID: S SlabID: [~ O

(Tor Sand ul>

Ring Counts/Notes:

JoX Filename: [ PR I X. txE

Number of radii measured: od

12X Series1d: TP 3/0A, TP3I OR

T - Kewoded ~dd A+B W T

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomv Change Notes:

ldd A+ B (1995 2000)
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Triplet Trench — Ring Reading Notes

Ring Reader: ;T:K . Reading Date: /A =2 7- 06
Site 1D: Tt*\\wﬁlaf (TP) Collection Date: /1/&/\/ 2 00(,
Tree/Hole ID: 3 Slab ID: 3

<.2 certers >

Ring Counts/Notes:

12X Filename: [P 3 JT2X txt

Number of radii measured: 4

12X Series1d: TP33A , TP33R

- .ﬁ'_ f\04yﬂn/M 4""L-f"7§{:i:lvi ;4 v B ;!Dé' Jl X,

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: - Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
}&/l/@w Cahf\er q,&umffs /y.‘—, D/ﬂ(CP T)wiwqh /))‘CU;gus cf,»:f_e,}—,

Coda A*@ 199 — 2003

‘75 - 2000 — Marg—

}9/- 03 - lise
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Triplet Trench — Ring Reading Notes

Ring Reader: ._) K Reading Date: [ — X ¥~ O
Site ID: Tb\.‘n‘e‘t' (—TP) Collection Date: /Ma/\/ 20006
Tree/Hole ID: 3 Stab ID: Lf

Ring Counts/Notes:

12X Filename: TP3JRX.Ext

Number of radii measured: 02

12X Series 1d:_TP34A,  TP34YB

TR~ Kewnded nekll AvR e DK

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:

(ol ez (1979 - 2.006)
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Triplet Trench

- Ring Reading Notes

Ring Reader~ —-}'.ﬂ,
Site ID: ’mpld” frp)

Tree/Hole ID: S

Reading Date”

Collection Date: /Ma/\/ 20006

SlabID: S A/

360

Ring Counts/Notes:

J2X Filename: -
Number of radii me,asure(

12X Seriesg 1d:

O 3‘&&

~

Proportion of circumference with secondary growth:

Start Year: Stop Year: Proportion:
Start Year: Stop Year:! Proportion:
Start Year: Stop Year: Proportion:

Wood Anatomy Change Notes:
— ConTact "M was yiclously Fun throwgh wia nail. The ateq
__1\\A$f a bpve ‘A/’ ;‘5 no o/a[ef' 4 has 09/17‘4\,,
""ﬂe end of ‘f’t\e s'llcvv\ a/so g‘(;,‘({ L‘Lds 67!'%,4/\/\4( V;é_

ne olden Alan (77,
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