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rainfall vs. time

Figure 15
Cottonwood Tanks
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Figure léa

Cottonwood Tanks #1
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Dissolved Oxygen mg,|

Figure 16d

Cottonwood Tank #4
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Cottonwood Tanks #5
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Conductivity vs. Time
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Figure 23

Chlerophyll A
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Figure 26
Fountain Tanks

rainfall vs. time
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Oxygen mg/|

Figure 28b

Fountain Tanks #5
Oxygen Profiles
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Conductivity vs. Time
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United States Department of the Interior

NATIONAL PARK SERVICFE

CAPITOL REEF NATIONAL PARK
TORREY, UTAN H4775

IN REPLY REFER TO:

X222 (CARE<MP)

Gcteober 22, 19875

To: Research Bonlogist, Wator Rosources Diviesien
Yzom: Acting Superintendent, Capitol Ra20f Heticonal Park

Subject: Comments on Interim Repert regarding livestock zffeccets
on the tinajas of Capitol Reef Hational Perk

Enclosed find the park commaents regarding the subject report.
Many of the speclfic comments are listad on the report {iself;
others axe inciuded on the sepoxate "comment sheet,." incorpor-
ation of thesa comments and additional data analysis (veferonced
in your april 12 letter) into the final report shoul:? ailow far
the generation of good final report for this project.

If you have any guestions regarding our responsc to you ploase

contact Resource HManagement Specialist Norm Henderson at 8041-425-
3791,

Norman R. Henderson
Enclosurs

ces
Reglonal Chi2f Scientist

bee:

Record Copy - CARE
Reading File

Res. Mgmt. Spec. - CARE

FNP:NRHendersoni:nh:10/22/87:(801)425-3791



REVIEW OF THE DRAFT INTERIM REPORT ON TH:Z

ECOLOGY OF AND LIVESTOCK INFLUENCES
ON THE WATERPOCKETS OF
CAPITOL REEF NATIONAL PARK

This report was reviewed by the Resource Management Specialist at
Capitol Reef National Park. The comments made are both editorial
and substantive in nature. Many additional editorial comments
are written on the pages of the report.

Comments
1. Page numbers should be on any report whether draft, dJnterim,
or final. Lack of page numbers confuses the review process.
This 1is especially true of an unbound report. In addition, a

basic title for the report should be included.

2. A brief Table of Contents should have been included so that
any reader could quickly assess what was included in the report.

In additdion, the report should have been separated into logical
sections, td.e., introduction, materials and methods, discussion
etc..

3. Literature was cited in the report but no Literature Cited

section was included.

4. The use of bar graphs for presentation of much of the data was
confusing since the reader was unsure whether a missing bar meant
that the value was zero or was actually missing. Also, +if bar
graphs are used, they would be more easily read if all collection
dates weire combined for each tinaja rather than having the dates
split between two graphs.

5. A brief map or diagram of Capitol Reef National Park showing
the relative Jlocation of the studied tinaja systems would have
oriented the reader as to where the research took place.

6. Data 1in certain tables and figures was awkwardly presented.
For example, the rainfall data (figures 3, 15, and 26) was shown
as a bar graph; a separate bar for each tinaja for each rainfall
reading was shown. In fact, only two rain gauges were employed
for each tinaja system. As with the other bar graphs, it was
impossible to determine whether a missing bar meant a missing or
a zero value.

Data 1in Table 3 could have been greatly condensed by arranging
the table differently. A more concise table would have
facilitated an easier +interpretation of the data by the reader.

Collection dates, symbols, and legends were missing from many of
the bar graphs making the figures difficult to 1interpret. In



addition, units for many of graph axes were missing.

7. Spelling errors and awkward or incomplete sentence structure
within the body of the text interfered with reader comprehension
of the report, and indicated that the author had not proofread

his report prior to submittal.
8. Table 5 was not referenced in the body of the text.

8. Table 7 indicated community similarities. Community similar-
ity was not defined, the legend for the table was not clear, and
what was meant by “within" and "between" differences was not
defined nor was the difference between "census macroinverte-
brates" and Benthic Macroinvertebrates.

10. On page 4, the "<>" symbols were reversed making Table §
inconsistent with the text and +interfering with the reader
comprehension of the discussed material.

11. On page 4, paragraph 2, line 4, the author refers to statis-
tical significance when a more accurate term would probably have
been biological significance. Clarification is needed as to why
this is considered to be the only difference that is significant.

For example, why weren't differences between tinajas considered
important?

12. Line 11 of this same paragraph speaks of a "census of inver-
tebrate density of zooplankton." What does this mean? Are there

vertebrate zooplankton?

13. Farther down on that same paragraph, the author states that
“Willow and Cottonwood had higher zooplankton densities than
Fountain and Miahayen." Table 5, however, +indicates that Cotton-

wood and Fountain are the same.

14. It 14s wunclear why statistical tests were used to compare
certain parameters, i.e., density of larval amphibians and den-
sity of zooplankton, but not»others?

15. Numerous existing data points were missing on many of the
tables of the report (some of those found by this reviewer are
marked 1in the text). A careful comparison between the raw data

and the tables and figures s necessary.

16. Figure 1 showed the two dimensional relationship between the
tinajas within each studied system. To be accurate, however, the
figure should have been three dimensional, or the vertical and
horizontal relationships could have been diagrammed in separate
figures. Having only a two dimensional model causes some of the
tinajJa relationships to be totally misrepresented. For example,
Figure 1b shows tinajas 1 and 2 within the Cottonwood drainage to
be a few meters apart when in reality they are many 100's of
meters apart in separate drainages within that watershed.



A1l spacial relationships of tinajas presented in the report
should be verified by field observations and/or measurements.
Example surficial diagrams (horizontal) prepared by my staff for
the studied drainages are enclosed with this review.
17. Many of the Volume vs. Time figures indicate total volumes
that exceed the maximum values indicated +in Table 1.

18. Total volume values for certain tinajas (Table 1) conflicted
with field observations. For example, Fountain 5 is shown to be
the largest tinaja overall and Miahayen 5 the smaliest. In reali-
ty, however, Miahayen 5 was a very large tinaja (over 270 m3 by
our calculations). Likewise, other volume relationships in Table
5 don't make sense with what has been observed 1in the field,
i.e., Willow 5 vs. Miahayen 2, 3, 4, 5 etc.

19. Many of the conclusions reached by the author regarding
livestock influences were not based on statistical testing. The
split plot design that was used for certain biotic parameters d-id
not assess the effects between tanks within the same drainage.
Such a comparison would have dindicated statistically whether
livestock were having an influence. Because no statistical tests
were used, many of the conclusions reached in the "Effects of
Cattle Section" were conjectural.

20. The ammonia concentration data 1is not presented or analyzed.
Water samples were collected specifically to analyze this para-
meter.

21. Of major concern was the use of the Shannon-Weiner diversity
index as the sole indicator of the health of the zooplankton
community. This dndex does not differentiate between species.
That 1s, a tinaja could have a totally different compliment of
zooplankton species but still have the same index value. It s
my understanding that in some eutrophic situations, the Shannon-
Weiner 1index actually 1increases. If so, using it as the sole
criterion of the health of a community may not be valid. In such
cases the species composition would be wvery -important. This
may be the case at Capitol Reef.

Was a zooplankton species Tlist prepared for the tinajas at
Capitol Reef? If so, the listing for each tinaja should be
included with the report. If groups were +identified then the
number of species and density of each species should be speci-
fied.

22. A clear presentation of all methodologies used in both data
collection and analysis is needed so a proper assessment of the
report could be made.

23. Another major concern is that correlations were made between
Tivestock use and many of the physical and biological tinaja
parameters when no quantification of actual livestock use was
made (tracks, pies, urine smell etc.). The correlations made by
the author were based on his single observation that livestock
were 1in the study area at the beginning of the study period



(April 24). There is no information provided on the degree to
which the livestock actually made use of the tinajas or whether
there was any subsequent use of the tinajas after that {dnitial
site vis'it.

The comparisons that were then made between tinajas that were
used and and those that were unused by livestock were based on
data collected almost a month after this initial site vigit and
after the livestock had been removed from the range. Also,
recorded observations made during the site visit on April 24th
indicate that some rain fell during the preceding two days. Rain
gauge information on May 22nd indicate that rain had fallen
immediately prior to that time also (first sampling period). The
author should have discussed how this rainfall and a one month
hiatus between livestock removal and the beginning of data acqui-
sition may have affected the results obtained.

Based on the above concerns, the conclusions reached by the
author, regarding livestock effects, are suspect. The author
concluded that the data indicated that livestock had no influence
on several of the measured parameters. While this statement may
be technically correct, it infers that livestock have no effect
on the systems at all. With no specific measure of Jlivestock
use, no data taken while the majority of the cattle were even on
the range, and probable fresh water input into the systems prior
to the first sampling period; all that I feel can be concluded
from the data +Hs that +if livestock had impacted the measured
parameters during the grazing season this 1impact was not evident
to the author one month after removal.

Conclusions

While <this interim report contained some good baseline informa-
tion, it was apparent to this reviewer it had been produced
gquickly and hadn't been proofread before submittal. As a result,
it was incomplete and had numerous editorial mistakes. These two
problems alone made the report difficult to follow and under-
stand. Adding to this, much of the study data was either inac-
curate or missing. When taken in total, these problems place
many of the conclusions reached by the author in question.

Because of the above, 1 feel a great deal of additional work is

needed on the report before it is acceptable. First, a clear and
organized format is needed, including a fully explained materials
and methods section. Second, more rigorous statistical analyses

are needed using all the data along with an explanation of any
inherent Jlimitations of that data or of the techniques used.
Third, any results and conclusions must be similarly stated.

Finally, I recommend that the final report be submitted to me tin
draft form so a complete review can be made prior to final re-
lease. 1 also recommend that this draft final be reviewed by an
expert in Aquatic Ecology outside the National Park Service.



