
SANTA FE RIVER 

 

Site Description and Monitoring Activities 

 

The riparian monitoring site is located along the Santa Fe River, south of Santa Fe, NM. The property 

is owned by the non-profit, Center for Service Learning Opportunities in Education (CSLOE), and is 

operated as an outdoor experiential education facility. The Santa Fe Girls School has conducted a 

variety of monitoring activities at the site since 2004. NMRC engaged 6
th

 grade students as principal 

investigators of a mulch experiment. The students developed research questions, evaluated methods, 

and finally designed experiments to assess the effects of mulch application on vegetation and soil 

characteristics. The experiments are taking place in 15, 1 m
2
 frames constructed with 2x4s and placed 

within the project area (Figures 1 & 2). The students identified the study area, installed the frames, and 

collected baseline soil data including gravimetric water content and soil texture in March 2007 (Figure 

3, Table 1).  

 

Two Decagon sensor arrays were installed in March 2007 to collect baseline measurements of soil 

moisture and soil temperature prior to the addition of any mulch to the plots (Figure 1). Baseline 

vegetation was measured in each plot in June 2007 by Will Barnes and Krista Bonfantine. Plots were 

left in place throughout the 2007 growing season.  
 

Figure 1. Data logger, rain gauge, and plots  Figure 2. Students collecting soil samples 

 

 
 

 

Figure 3. Students weighing soil   Figure 4. Tree extractor at work 

 

 

 

 

 

 

 

 

 

 

 

 



 

With funding assistance from NMRC in October 2007, a contractor used a tree extractor (Figure 4) 

and horizontal grinder (Figure 5) to remove non-native trees from the site and produce wood mulch. 

On November 29
th

, 2007 the students applied the wood mulch to the experimental plots (Figure 6). 

Treatments were assigned randomly to plots. Five plots were left as untreated controls. Five plots 

received 4 cm of mulch and 5 plots received 8 cm of mulch. Two Decagon soil moisture and two soil 

temperature sensors remain in untreated, control plots. The mulch sensors attached to the SFRIVER 

data logger are within a plot covered with 8 cm of mulch. The mulch sensors attached to the 

SFRIVER2 data logger are within a plot covered with 4 cm of mulch. Figures 7-12 present the data 

gathered by the SFRIVER and SFRIVER2 data logger from October 2007 through June 2008. 

 

 

Figure 5. Wood mulch from grinder   Figure 6. Adding wood mulch to a plot  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



Table 1. Plot treatments and gravimetric moisture content measured 3/3/07 
 
 

Plot 

Number 

Sample 

Number Soil Texture % Water 

Mulch 

Depth 

(cm) 

Temp. 

Sensor 

Soil 

Moisture 

Sensor 

1 
1 sand 27.7 

0 --- --- 
2 sandy clay 27.6 

2 
1 clay loam 17.5 

4 --- --- 
2 sand 28.2 

3 
1 sandy clay loam 40.0 

8 --- --- 
2 loamy sand 31.0 

4 
1 loamy sand 36.0 

0 --- --- 
2 sand 32.0 

5 
1 sand 29.2 

4 --- --- 
2 sandy loam 25.3 

6 
1 sandy loam 32.0 

8 --- --- 
2 sand 21.0 

7 
1 loamy sand 25.7 

4 
SFRIVER2 

P1 

SFRIVER2 

P2 2 loamy sand 26.7 

8 
1 sandy loam 32.8 

8 
SFRIVER 

P2 

SFRIVER 

P3 
2 loamy sand 34.8 

9 
1 loamy sand 40.8 

4 --- --- 
2 ---- 39.2 

10 
1 clay loam 28.5 

8 --- --- 
2 ---- 30.0 

11 
1 silty clay loam 26.5 

0 --- --- 
2 silty loam 48.7 

12 
1 loam  42.0 

4 --- --- 
2 clay loam 31.0 

13 
1 sandy loam 18.9 

8 --- --- 
2 sand 29.4 

14 
1 loamy sand 32.2 

0 
SFRIVER2 

P3 

SFRIVER2 

P4 
2 loamy sand 29.6 

15 
1 loamy sand 46.0 

0 
SFRIVER 

P4 

SFRIVER 

P5 
2 loamy sand 35.0 



 

Figure 7. SFRIVER Data Logger, Fall 2007 



Figure 8. SFRIVER Data Logger, Winter 2008 



Figure 9. SFRIVER Data Logger, Spring 2008 



Figure 10. SFRIVER2 Data Logger, Fall 2007 



Figure 11. SFRIVER2 Data Logger, Winter 2008 



Figure 12. SFRIVER2 Data Logger, Spring 2008 



Figure 13. Close-up of SFRIVER2 Data showing erratic mulch temperature readings 



Monitoring Results 

 

Based on the data gathered by the in-situ sensors, several patterns have emerged. The sensors attached to 

the SFRIVER data logger with 8cm of mulch show patterns that would be expected based on other 

monitoring sites and published literature. From soon after the mulch was applied through the entire period 

of measurement (6/08) the soil moisture was consistently higher under the mulch than the adjacent control 

plot. On February 6
th

, the soil moisture increased suddenly, by almost 30 percent. Weather data from a 

nearby station indicates that the temperature rose above freezing for several hours that day. The following 

days also showed increasing warming so the increased soil moisture may have been due to snowmelt. 

However, the alternative explanation is the sudden presence of water due to beaver activity upstream. 

Some differences in microtopography exist between plots and as a result, plots are influenced differently 

by surface water. In spring 2007, a large amount of beaver disturbance upstream created a braided stream 

network that inundated much of the experimental area (Figure 14). Although beaver effects were reduced 

in 2008, it is possible that some flooding may have occurred during this period. The cause of the soil 

moisture readings observed during February and March are particularly important due to the potential for 

mulch to produce water-logged conditions on flat ground.  

 

Figure 14. New channels created by upstream beaver pond, March 2007 

 

 
 

Because soil porosity was not measured, it is not possible to determine the exact level of volumetric water 

content at saturation. However, some information can be gleaned from the soil texture classes assigned by 

the students. Students characterized soil texture using either the soil ribbon test or by measuring percent 

composition using soil sieves. All four soil moisture sensors were placed in plots characterized as loamy 

sand. Soils with smaller particles or higher proportion of clay and silt will have more pore space and 

higher volumetric water content at saturation. For instance, a silty loam will have volumetric water content 

close to 50% at saturation. On the other hand, loamy sand is a relatively coarse textured soil and the 

volumetric water content at saturation will be lower. The volumetric water content of the soil under 8 cm 

of mulch approached 50% throughout February and March, which likely indicates a saturated condition 

for this period of weeks.  

 

  



Readings from the temperature sensor under 8 cm of mulch indicate that significant thermal insulation was 

provided by the mulch cover. During the winter from early December to early March, the temperature 

under the 8 cm mulch was generally higher. Once temperatures warmed up around the end of March, the 

temperature under the mulch was consistently lower and less variable. In spring 2008 (Figure 9), the 

temperature differences between the 8 cm mulched plot and the control plot became more pronounced as 

the weather warmed. The temperature under the mulch was significantly cooler and less variable. As 

indicated in the data summary table for Figure 9, during that quarter the maximum temperature for the 

mulched sensor was 72.3
o
F versus a maximum of 119.5

o
F measured by the control sensor. 

 

The data from the sensors attached to SFRIVER2 were far more puzzling. From the mulch application in 

late November through mid-January, the mulch and control sensors exhibited similar patterns with respect 

to temperature and soil moisture. Suddenly, in mid-January, the mulch temperaure sensor began showing 

large flucuations that do not seem to be related to a daily pattern (Figure 13). Then in mid-February the 

soil moisture sensor under the mulch also began showing wide flucuations. The minimum and maximum 

soil moisture values do not correspond with expected periods during each day. The erratic pattern of the 

4cm mulch sensor readings indicate that there may be a problem with the sensors such as poor soil 

contact. Significant digging activity by birds, mice or other critters was observed in mulch plots shortly 

following mulch application. This activity or soil freeze-thaw effects may have altered sensor position 

and/or soil contact. Based on the spring 2008 data, it may be neccesary to dig up the sensors under the 

mulch and reposition. The values approaching and exceeding 50% volumteric water content both at the 

control sensor and under the mulch generally correspond to the period of possible saturation discussed 

previously. Again, this effect may be the result of either snowmelt or beaver activity and subsequqnt 

surface water flooding.  

 

Conclusions 

 

A mulch depth of 8 cm significantly changed soil moisture and temperature patterns in measured plots. 

Soil moisture was generally higher under the 8cm mulch and the mulch provided insulation from extreme 

temperatures. The effects or a 4cm mulch depth are less clear due to possible equipment malfunctions. 

 

Future monitoring, including characterization of soil saturation levels, would be extremely helpful in 

evaluating the water-logging effect of mulch in a riparian environment. Due to the presence of a shallow 

water table and the lack of deep litter accumulations historically, mulch effects in riparian ecosystems may 

differ from those in upland environments. Future vegetation measurements of the experimental plots will 

be very useful, in conjunction with the baseline data collected previously, to evaluate the effects of mulch 

on species abundance, composition, and cover. This investigation provides baseline data and an 

experimental design that, if monitored over time, will help to improve existing understanding of the 

effects of mulch applications in riparian ecosystems of the Southwest. 

 
 
 


