


samples, fine silt and clay accounted for 54.6% to 82.7%. Redoximorphic features were

observed throughout the soil column sampled. Gleying was observed ranging from 21

cm to 38 cm bgs in three of the plots; in the remaining plot gleving was not observed

within 85 cm of the ground surface.

Hanson et al. (1995) described the POPTRE/CALCAN h.t. as typically occurring

adjacent to streams and rivers on alluvial terraces. Surface soils had a high coarse

fragment that provided high aeration and rapid water movement.

4.2.7 POTFRU/DESCES h.t.
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Figure 4-15. Groundwater Regime of the POTFRU/DESCES habitat type.

51

————wettest plot
©driest plot

------ maximum extent of well, wettest
plot

maximum extent of well, driest
plot

W ater table elevation is unknown
below maximum extent of well



This habitat was represented by six plots in the study area. The plots were located on the
upper Smith River floodplain and on Copper Creek. Elevations of the plots ranged from

1,500 mto 1,680 m.

Groundwater in the wettest plot was at or just below the average root zone for the entire
study period. Groundwater in the driest plot was observed within the extent of the well

four times during the study period. at minimal levels (Figure 4-15).

Surface soils of the POTFRU/DESCES h.t. were moderately sorted and uniform across
the plots. Coarse soils greater than 2 mm ranged from 0.2% to 2%. Of the remaining
sample, fine silt and clay accounted for 70% to 90.6%. Gleying or other redoximorphic

features did not occur within 80 c¢m of the ground surface in any plots.

Brichta (1987), Chadde et al. (1988) and Hanson et al. (1995) described this habitat as
occurring on slightly higher, drier ground surrounding glacial depressions. along slow
streams and on gentle slopes surrounding streams. Water tables fluctuate widely

throughout the summer and commonly drop to greater than 1 meter by late summer.
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Figure 4-16. Groundwater Regime ofthe SALDRU/CARROS habitat type.

This habitat was represented by four plots in the study area. All ofthe plots were located

on an unnamed stream in the Onion Park area of TCEF.

Depth to water was highly variable across the SALDRU/CARROS habitat. Groundwater

in the wettest plot was relatively stable over the entire study period and stayed within 6

cm ofthe ground surface. The water table was only within the average root zone for a

small portion of the growing season (Figure 4-16).

Surface soils ofthe SALDRU/CARROS h.t. were relatively fine and uniform across the

plots. Coarse soils greater than 2 mm ranged from 0% to 1%. Ofthe remaining samples,
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fine silt and clay accounted for 72% to 86%. Gleying was not observed in any of the

plots within 20 cm; however, redoximorphic features were observed from the ground

surface throughout the sampled soil column.

Hanson et al. (1995) described this habitat type as occurring next to ponds or marshes,

seeps, springs and adjacent to mountain streams from 707 to 2,378 m. Surface soils and

water tables can vary substantially.

4.2.10 SALLUT/CALCAN h.t.
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Figure 4-17. Groundwater Regime of the SALLUT/CALCAN habitat type.

This SALLUT/CALCAN habitat type was represented by three plots in the study area.

All of the plots occurred on Lion Creek at an elevation of 1,
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Groundwater was within 15 cm of the ground surface on the wettest plot for the entire
growing season and varied very little over the study period. Groundwater on the driest
plot remained within the average root zone until approximately the end of July and then

dropped gradually but stayed within 6 cm of the root zone (Figure 4-17).

Surface soils of the SALLUT/CALCAN h.t. were relatively coarse and variable across
the plots. Coarse soils greater than 2 mm ranged from 0.2% to 37%. Of the remaining
samples, fine silt and clay accounted for 58.7% to 75.3%. Gleying was observed in two

of the three plots at a range of 9 cm to 10 cm bgs.

Hanson et al. (1995) described this community type as typically occurring on stream and
river edges, seeps and moist alluvial terraces from 1,116 to 1,341 m. Water tables in this

community fluctuate widely through the summer but are seasonally high.
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43  INUNDATION/DURATION

Figures 4-18 through 4-20 depict the percentage of time a certain depth to saturation in
the selected riparian habitats occurred. This frequency analysis demonstrates the

percentage of time a certain depth to saturation was met or exceeded in the habitat during

the study period.
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Figure 4-18. Frequency of depth to saturation of the forest riparian habitat types.
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Figure 4-19. Frequency of depth to saturation of the willow and shrub riparian habitat types.
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Figure 4-20. Frequency of depth to saturation of the sedge and non-sedge riparian habitat types.
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The forest and sedge/non-sedge riparian types included habitats that were inundated
(water at or above the ground surface) for at least part of the study period. Of the forest
types, the POPTRE/CALCAN h.t. experienced saturation within the root zone (30 cm)
(USACE, 1987) approximately 70% of the study period. The sedge/non-sedge types
were very variable; the CARROS/CARROS type was the driest sedge/non-sedge habitat.
The DESCES type experienced the greatest range of depths to saturation; 65% of the time
depth to saturation was at or less than approximately 63 cm but nearly 20% of the study
period the habitat was inundated with water. The ELEPAL type had saturation in the root

zone the entire study period (Figures 4-18 and 4-20).

Although the willow types were the only type to not include an inundated habitat, they
were also the habitats that most consistently had water within their root zones.
SALLUT/CALCAN and SALDRU/CARROS had saturation within the root zone the
entire study period and 80% of the time, respectively. The exception was the
POTFRU/DESCES type, which experienced water within the root zone less than 5% of
the time and usually experienced a water table that was greater than 50 cm in depth

(Figure 4-19).

Figure 4-21 depicts the range of duration of inundation for the riparian habitats that
experienced water inundation during the study period. Figure 4-22 depicts the range of

duration of saturation within the root zone (<30 cm) for the selected riparian habitats.
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Figure 4-22. Duration of saturation within the root zone (<30 cm) of selected riparian habitats.
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Three of the riparian habitats experienced inundation during the study period (Figure 4-
21). The willow/shrub riparian type did not have any habitats that were flooded during
the study period. The DESCES habitat type had the largest range of days of seasonal
inundation. Up to 28 days of inundation was observed on the DESCES habitat type. The
POPTRE/CALCAN habitat type was inundated for up to 14 days and the ELEPAL

habitat was inundated for up to 7 days.

All of the selected riparian habitats experienced saturated conditions within the average
root zone (<30 cm) during some part of the study period (Figure 4-22). The sedge type
was the most variable; the days of saturation at 30 cm or less ranged from 0 to 145 days
for the entire type. The ELEPAL habitat had the longest duration of root saturation; the
soil was saturated to at least 30 cm during the entire study period. The
POTFRU/DESCES habitat had the least amount of days of a saturated root zone; only

one plot was saturated to at least 30 cm and for only 7 days.

4.4 DEPTH TO GROUNDWATER

The depth to groundwater data was tied to the inundation frequency and duration data.

Figure 4-23 displays the range of depth to groundwater values for the selected riparian

habitats.
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Figure 4-23. Range of depth to groundwater of selected riparian habitats.

Water table elevations on the study transects ranged from at or above the ground surface
to greater than 150 cm bgs. The ELEPAL habitat type had the highest water table and
smallest range of values of the selected riparian habitats. The POTFRU/DESCES habitat
type showed the greatest depth to groundwater and had a relatively large range of values.
The sedge types showed the greatest variability of depth to water. Both of the willow
types were in the upper 1/3 of the distribution. In general, a wider range of depth to

water values within a habitat correlated with deeper groundwater environments.
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The sedge types had a wide range of depth to water observations, but all of the sedge
types had water tables within 70 cm of the ground surface. The mean depth to water for

the sedge types ranged from 10 cm to 51 cm bgs.

The deciduous and conifer forest types had a wide range of mean depth to water. The
PICENG/CALCAN h.t. had the narrowest range and smallest values of depth to water

observations. Mean depth to water of the forest types ranged from 23 cm to 50 cm.

4.5 INSTREAM FLOW

Flow duration curves depict the probability that a certain discharge is met or exceeded
over a period of record. These curves allow analysis of flood magnitude and frequency
and duration of stream height/discharge over a given period of time. Over a significant
period of record, such as a decade, flow duration curves demonstrate areal and temporal
variations of daily discharge, peak flows, and flood frequency for a given reach. In the
absence of gauged discharge data, stream stage can be substituted for discharge as a way
of analyzing the percentage of time a given stream stage is met or exceeded on a transect.
In the case of this study, stage (height) duration curves (SDCs) were used to demonstrate
the percentage of time given stages of stream height were met or exceeded associated
with the selected riparian habitat types. Stage duration curves created for riparian habitat
types of this study reflect only the stream conditions experienced by the selected habitat
types from May — October 2000 and observations collected in May 2001. Figure 4-24

compares the stage duration curves of eight of the ten selected habitat types. Two of the
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habitats (POPTRE/CALCAN and CARROS, DESCES phase) were found only in wet

meadow environments with no stream channel.
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Figure 4-24. Stage Duration Curves of Selected Riparian Habitat Types.

The SDCs displayed above reflect the results of a relatively small sample of stage values.
A larger data set of stage values, i.e. a period of record of many seasons, would create a

“smoothed” distribution curve.

The SDCs for the selected riparian habitats reflect a wide range of stream conditions
associated with the habitats. In general, there was no defined “peak stage” reflected in
the SDCs for any of these habitats during the study period; however, it may be a result of
late installation of the staff gauges on the transects. The ELEPAL and CARROS,
CARROS phase habitats experienced the most variability in stream stage over the study

period. The SALLUT/CALCAN and PICENG/EQUARY habitats had the most
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consistent stage values over the study period. In general, the selected riparian habitats
did not experience a wide range of stream stage observations, demonstrated by relatively

“flat” curves.
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5.0  DISCUSSION AND CONCLUSION

The purpose of this study was to help define the characteristics of the riparian water
regime with both qualitative and quantitative instream flow and groundwater information.

The objectives were to:

1. determine the interaction of instream flow in reference reaches with groundwater in
surrounding riparian areas;

2. gain an understanding of flow and inundation duration on reference reaches and how
they influence riparian vegetation distribution in surrounding riparian areas; and

3. define the dynamics of water table change in riparian habitats examined in this study.

5.1 INTERACTION OF INSTREAM FLOW, GROUNDWATER AND RIPARIAN

HABITAT DISTRIBUTION

This study found itself in a unique position during the 1999-2000 water year. An
extremely low water condition forced the riparian environment to experience the base
conditions on the habitats they occupied. Peak flows occurred earlier and were smaller
than plants in the riparian zone had endured in past years. It is commonly thought that
periodic overbank flooding and high flows are essential to providing seedling
establishment, sediment deposition and inundated conditions in riparian areas. During

the drought conditions of this study, overbank flooding did not occur, or even
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achievement of bankfull stage on any reach. Inundated conditions occurred on several
riparian habitats; however, it occurred in areas where groundwater was discharging to the
surface but was not a result of high flows. The most common situation observed in the
study area was that of recharge conditions, where groundwater is discharging to the

stream.

Groundwater in the study had less of a connection with surface water as one increased
through the elevational zones. The gradient of the elevation of surface water and the

water table became more pronounced in moderate and high elevation transect sites.

5.2 INUDATION DURATION AND RIPARIAN HABITAT DISTRIBUTION

Further investigation of the relationship between elevation and habitats that experienced
inundated conditions revealed moderate evidence that elevation played a large part in
where inundated conditions; and thus plants tolerant of those conditions: would occur.
Eight of the twenty-two riparian habitats observed in this study experienced inundated
conditions during this study. All of these habitats occurred in wet meadow or medium to
high gradient streams of moderate to high elevations, or elevations ranging from 1,667 m.
to 2,220 m. With the exception of POTFRU/DESCES, every selected riparian habitat
type exhibited redoximorphic features at or just below the ground surface. The
redoximorphic features are indicative of a fluctuating water table that in this case,

remains at or near the ground surface for long enough to cause anerobic conditions
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(Faulkner and Patrick 1992). Soil texture did not appear to have a significant role on

riparian distribution on the study transects.

53 WATER TABLE DYNAMICS AND RIPARIAN HABITAT DISTRIBUTION

Values of water table elevation varied greatly across the selected riparian habitats. In

general, the willow types had the smallest range of depth to water values.

Based on the hydrologic data collected during the study period, the ELEPAL, DESCES,
POPTRE/CALCAN, SALLUT/CALCAN and SALDRU/CARROS habitat types had the
highest water tables, longest duration of a high water table and narrowest ranges of depth
to water. There was no definitive pattern of hydrologic regime for the riparian habitats

that could be defined as a result of this study.

Riparian species tend to respond as individuals rather than as plant associations to
environmental change (Auble et al., 1994). One may make the argument that shifts in the
more sensitive herbacous layer may occur towards riparian species with wider ecological

amplitudes for depth to water and saturation duration.

67



54  RECOMMENDATIONS FOR FURTHER RESEARCH

The water regime of a riparian community is defined by the inundation duration
associated with the community, dynamics of water table change, stream flow and the
interaction of groundwater and surface water (Walker and Wehrhahn 1970, Dionigi et al.,

1985, Shafroth et al., 2000).

In general, the most important difficulty in addressing the objectives with data collected
in this study was the lack of subsequent seasons of data. As essential as the drought year
was to establishing hydrologic minimums, subsequent seasons of data are necessary to
establish an average hydrologic regime for these riparian habitats. Additionally, the
hydrologic variables alone may not be the only force driving riparian distribution
patterns. There are many more varialgjles that could be examined to adequately
characterize the environment of the riparian habitats in this study; e.g. stream order,

valley bottom configuration, chemical characteristics etc.

Because this study occurred in a year of record low water table elevation and stream
flow, riparian plants were subjected to conditions that may well represent the minimum
frequency and duration of hydrologic conditions for habitat sustainability. Further
observation of these communities on established transects sites will allow researchers and
managers to see the implications of drought conditions on riparian habitats, especially the

more responsive herbaceous layer.
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Continued investigation of specific hydrologic requirements of Montana’s riparian
habitats is essential to ensure a balance between the water needs of land managers and the
need to sustain the riparian zone. Without a sound database of the hydrologic
requirements of Montana’s riparian habitats, further loss of riparian areas and the benefits

they provide could occur as a result of misguided land management decisions.
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Appendix A. Riparian Vegetation Spreadsheet
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Appendix B. Cross-sections of Study Transects
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