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Comment 1: The test proposed will not likely provide the intended relationship between
watershed health and microbial community structure. Further detail needs to be provided on
this subject.

I am writing in response to the ISRP concerns about my proposed project (Project 30013)
to examine the relationship between watershed health and the microbial community structure. |
plan to monitor and collect environmental data on: pH; water temperature; total hardness;
dissolved oxygen; ammonia; nitrate; nitrite; turbidity; carbon dioxide; chloride; alkalinity; and
phosphate levels. In addition to the environment data, land practices will be determined by the
use of survey maps to show where logging, housing, and land use are occurring in the watershed.

After a preliminary consultation with a biostatistician, I will probably use logistic
regression or principle components analysis (PCA) to examine the relationships between the
microbial community and the environmental factors. The logistic regression will allow the
analysis of my categorical response variables, the presence or absence of a bacterial species,
given the measurements of the environmental and land use independent variables. The PCA will
allow me to make a univariate “composite” of the multivariate independent variables for
comparison to microbial community structure. Specifically, the PCA will allow the data of the
presence or absence of other microbial species to be used as variables in determining inter-
bacterial relations, bacterial vs aquatic life relationships, and bacterial vs environment. By using
these statistical models, determination of a bacterial species as indicators of watershed health
should hypothetically be possible. These types of multivariate analyses will require working
closely with a statistician to ensure proper sampling design, data analysis, and interpretation.

The survey map analysis and environmental data collection are not expensive and require
minimal time. The majority of the work and expense will be the bacterial assessment of the
microbial community. I have added collection of environmental data in the Monitoring and
Evaluation Phase of the project and on the Administering and Budgeting part of the proposal.
These changes will add a small additional cost of approximately $2350 the first year and $250
for each of the next two years. These monies would allow me to purchase 10 temperature
loggers, a portable turbidity meter, and upgrade the Center’s water quality test kits.

There were concerns during my oral presentation about differences in the microbial
structure at each sample site and which bacterial species would be used as indicator species. The
proposed project does not intend to relate the entire microbial species community structure to
watershed health. This is technologically impossible at this time due to limiting factors such as
non-culturable bacteria, the inability to re-isolate others, and the complexity of the bacterial
community. This project proposes to screen for organisms that have been shown in previous
research to be widespread and to be correlated to habitat quality. The following bacteria will be
organisms of interest:

Species Commonly found | Relationship to Reference

in Environment
Acinetobacter soil and water thrives in polluted areas Lemke et. al., 1997;
calcoaceticus Lemke and Leff, 1999




Aeromonas common in possible inverse relation | Janakiraman and Leff,
caviae streams to allochthonus or 1999

benthic imputs
Aeromonas fish, lake and fish pathogen, otherwise | Morgan et. al., 1992;
salmonicida streams (1) unknown relation to Pickup and Rhodes, 1997

environment

Aeromonas spp.

widespread in
nutrient rich
waters and sewage

increase in concentration
may indicate fecal
contamination in surface
waters

Brion et. al., 2000

Bacillus insects, soils, insect pathogen, Janakiraman and Lef,
thuringiensis water indicator of insecticide 1999
use
Beijerinckia spp. | soils, in acid acid tolerant, possible Holt, et. al., 1994; Glenn,
environments, indicator of acidity raw data
water
Burkholderia common in possible relation to Leffet. al., 1995; Lemke
(Pseudomonas) streams and soils allochthonus or benthic et. al., 1997; Leff et. al.,
cepacia imputs, does not thrive in | 1998; Janakiraman and
polluted waters Leff, 1999; Lemke and
Leff, 1999; McArthur et.
al., 1992
Flavobacter salmonids, fish pathogen
psycrophila freshwater
Flavobacterium | soil and water common bacteria Holt et. al., 1994; Leff et.
spp. al., 1994
Lampropedia organically rich common bacteria, found | Holt et. al., 1994; Glenn,
spp. environments, in Abernathy Creek raw data
freshwater

Proteus vulgaris

human and animal
commensal
parasite, water

indicator of fecal
material

Holt et. al., 1994; Glenn,
raw data

Pseudomonas
aeruginosa

soil and water

denitrifier, possible
indicator of “stored” rich
nutrient water.

Ellis and Yu, 1995;
Brion et. al., 2000




Pseudomonas natural materials, common bacteria McArthur et. al., 1992;

pickettii freshwater, and McArthur and Tuckfield,
soil 2000

Pseudomonas soil, water, found to degrade Lemke et. al., 1997;

putida mineral recalcitrant carbon Lemke and Leff, 1999
enrichments compounds, otherwise

has an unknown relation

Vibrio spp. require saline pathogenic, saline Brion et. al., 2000
environments environments

Xanthomonas associated with common bacteria Holt et. al., 1994

Spp. plants

1. Aeromonas salmonicida is culturable in nutrient rich waters, but has been found to enter into
the non-culturable but viable (NCBV) state at reduced nutrient levels.

Comment 2: It is unclear whether the Pl is qualified to do this work (BS in Chemistry, limited
research experience); it’s unlikely that a GS5 Technician, however capable, would be able to
Sfulfill the responsibilities of a PL.

An additional concern expressed by the ISRP is my role as the principle investigator.
Since submitting this proposal I have been promoted to the position of Microbiologist, GS-5/7/9
at the U.S. Fish & Wildlife Service, Abernathy Fish Technology Center. My new position has
the responsibilities of a trainee in a professional job series. In this position my duties and
responsibilities will increase until my skills and work experience are equivalent to those of a
Master’s degree recipient. If funded, I will explore the possibility of using this research to obtain
a Master’s degree. As such, my work under this proposed project will be under the complete
oversight of Dr. Peter Taylor, head of the Applied Research Program in Pathology at the U.S.
Fish & Wildlife Service, Abernathy Fish Technology Center (see attached curriculum vitae). Dr.
Taylor has 35 years of research experience in the fields of microbiology and pathology. In
addition to his numerous publications, he is currently serving as the technical expert on a
committee undertaking the national standardization of bacteriological protocols for the Service’s
Fish Health Centers. He also serves on two professional certification boards (fishery scientists
and fish pathologists) for the American Fisheries Society, the primary organization for fishery
professionals in North America.
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Attachment 1
PETER W. TAYLOR

POSITION: Head Pathologist
Pathology Applied Research Program
U. S. Fish & Wildlife Service
Abernathy Fish Technology Center
1440 Abernathy Creek Road
Longview, WA 98632
360-425-6072, ext. 228 voice
360-636-1855 FAX
pete taylor@fws.gov

EDUCATION:
PhD.  Fish Pathology, Auburn University, AL, 1977
M.S.  Fish Diseases, Auburn University, AL, 1975
B.S. Fisheries Science, New Mexico State University, NM, 1974

EXPERTISE:
Fish pathology and microbiology with applications to fish health, management, conservation, and
artificial propagation; use of innovative polymerase chain reaction techniques to identify and
quantify fish pathogens. Conduct research on salmonid diseases affecting fish production in the
Pacific Region (ID, OR, WA, CA, and NV) of the U. S. Fish & Wildlife Service.

PROFESSIONAL EXPERIENCE:

1996 - present: Head Pathologist, U.S. Fish & Wildlife Service, Abernathy Fish Technology
Center, Longview, WA 98632.

1992 - 1995:  Section Head, Pathology and Water Quality Section, National Biological Survey,
Southeastern Fish Culture Laboratory, Marion, AL 36756.

1986 - 1992:  Areas Fisheries Specialist, Cooperative Extension Service and the College of
Veterinary Medicine, Mississippi State University, Belzoni, MS 39038.

1982 - 1984:  Laboratory Director/Senior Researcher, General Genetics Corporation, Golden,
CO, 80403.

1978 - 1981:  Fish Pathologist, Wildlife Vaccines Inc., Wheat Ridge, CO, 80033.

1968 - 1971:  Staff Sargent, United States Army.

PRIVATE CONSULTING:
July - August 1992: Special Consultant on Aquaculture, Center for Veterinary Medicine,
Food and Drug Administration, Rockville, MD.

August 1985: Aquaculture Consultant, USAID, Quito, Ecuador.
November 1981 and 1983: International Center for Aquaculture, Auburn University, Auburn,
AL.

CERTIFICATIONS:

1989  Fisheries Pathologist, Certificate # 54
1988  Fisheries Scientist, Certificate # 1910
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