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Abstract:


As part of a larger study designed to examine the relationship between genome size and life history traits in zooplankton, I am requesting live samples of a single species, the copepod Mesocyclops americanus (Crustacea: Copepoda) . I am sampling representatives of the order Cyclopoida and focusing on the Mesocyclops genus.   A collection from the Everglades would add another  species and habitat type (limestone outcrops) to the variety of species and habitats I have sampled worldwide thus far.  I will rear offspring of field collected animals in the laboratory and measure their developmental rates, body sizes, and genome sizes.  I will extract genomic DNA from two specimens and obtain their 18S ribosomal DNA sequence.  These sequence data will be used to construct a molecular phylogeny of the cyclopoid copepods.  The data on genome size and life history traits will be added to a statistical analysis of correlated evolution between these traits.

Overview:  

I am engaged in a large study to test the hypothesis that genome size is an adaptive feature of and organism, through its influence on its development rate and body size.  Specifically, I am testing if species with smaller genomes develop faster at smaller body sizes than do species with larger genomes.  I am studying freshwater copepods, the microcrustacea that are common inhabitants of ditches, ponds, and lakes.   Some of these species excise large amounts of DNA during development, thus altering their genome size and affording an opportunity to study how dramatic and rapid changes in genomes might influence life histories.  My study is a comparative one and requires that I sample representatives of genera in the order Cyclopoida and construct a phylogeny. The phylogeny allows me to correct for any inflated correlations between genome size and life history traits that may be attributable to common ancestry, rather than natural selection on these traits. The Mesocyclops genus contains some species that excise their DNA, and so I am especially interested in obtaining M. americanus.  Furthermore, the limestone habitat is an unusual one for this genus and thus I would like to compare the general biology of this speices with that of other Mesocyclops species I have reared. 

Statement of issue

Rearing M. americanus in the lab will enable us to better understand its general biology and the specific conditions and food requirements it may have.   By offering a variety of diets, we may learn more about the preferred prey items of this species.

Literature summary;

Only a few labs in the world are working on the problem of correlated evolution of genome size with life history traits.  This work is reviewed in Wyngaard and Rasch (2000).

Scope of study –

Dr. Maria Bruno will collect in June – August 2004, according to the rewetting pattern in the sampling areas. Limestone outcrops in the Everglades National Park will be sampled.

Intended use of Results

These data collected will be added to a larger analysis of the relationship between genome size and life history traits.  No commercial products will be developed.

OBJECTIONS/HYPOHTESESE TO BE TESTED:

Mesocyclops americanus is one of the largest bodied species of the genus Mesocyclops.  I predict that it’s genome size and body size will be large relative to other species in this genus  and that its development rate will be relatively slow.

METHODS: 

Description of study area:

Limestone outcrops in the Eastern Everglades will be sampled.

Procedures

Funnel traps will be used to collect specimens

Collections

Approximately 30 adult specimens of the copepod Mesocyclops americanus (Crustacea: Copepoda) will be collected 

Analysis

The DNA sequence data will be added to an existing data set and phylogeny constructed using maximum likelihood estimator procedures.  From these analyses, phylogenetically independent contrasts will be computed to statistically compute correlations between genome size, development rate, and body size.

Schedule

Field sampling will be conducted in June - August 2004.

Rearing and sequencing of DNA of animals will be conducted in July 2004

Analysis of data will commence in August 2004.

Preparation of manuscripts will commence in fall 2004, with submission for publication in journal Evolution by December 2004

Budget:

I currently have NSF funding, which will expire August 2004.  The expenses include federal express shipping of live specimens and molecular supplies to sequence DNA and technician assistance to rear the animals.  Voucher specimens will be deposited in the USMNH at the Smithsonian Institution.  The total cost of data collection will approximate $ 1,000.

PRODUCTS

Publications and reports

I plan to submit a manuscript to the journal Evolution

Collections

These collections will be of interest to systematists around the world who are continually revising the taxonomy and systematics of cyclopoids.  By depositing a dozen specimens in the USMNH, these specimens will be available to scholars around the world and will be stored and maintained properly.

Data and other materials:

No other products other than peer reviewed publications will be generated.
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 Conference on Copepoda, National Taiwan Ocean University, Taiwan, 2002 

Graduate Masters Students and subsequent education and employment

Janet Bishop-Rayle (UC Davis for PH D. program and then veterinary school)
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revised January 2004

SUPPORTING DOCUMENTATION AND SPECIAL CONCERNS

Safety

Dr. Maria Bruno, an NPS employee, will conduct the sampling. She will approach outcrops on foot which will not disturb the habitat

Access to study sites;

One visit each during June - August 2004

Use of mechanized and other equipment

None

Chemical use

None

Ground disturbance

None

Animal Welfare.

These microscopic plankton are not protected nor do they fall under any animal welfare quidelines.

NPS assistance

Dr. Maria Bruno has offered to collect the specimens of M. americanus and ship them to me.

Wilderness “minimum requirement” protocols

Not applicable
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