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This Tournament Goes to Eleven VII (October 2005)
“Biology is Destiny!” by Brian Leppert, University of Iowa
1.  Luckily for Mendel, none of his experiments at the Brünn Modern School gave results 
indicating this phenomenon.  In both cattle and horses*, mating a homozygous red male and 
a homozygous white female results in roan-colored offspring.  In humans, the M, N, and MN 
blood groups demonstrate this genetic situation, FTP, in which alternate alleles for a given trait 
affect the phenotype in separate, distinguishable ways, neither allele being dominant to the other.
A: Codominance
2.  This scientific field has been struggling to find credibility under a hail of criticisms, 
including its unimaginative nature* and the problem of applying data from a single source to 
a literal Universe of possibilities.  Current results are inconclusive, but methane in the Martian 
atmosphere gives hope to scientists in this field which, FTP, combines biology, astronomy, 
geology, and involves the formal study of possible extraterrestrial life.
A: Astrobiology (accept xenobiology or exobiology)
3.  In fish, water flows past the gill filaments and oxygen diffuses into the bloodstream.  In 
birds and aquatic mammals, arteries and veins are interconnected*, allowing heat in 
arteries to diffuse
to nearby veins.  Diffusion down the concentration gradient is the underlying 
principle in, FTP, 
what general method of transferring one component of a fluid to another fluid 
through a permeable barrier?
A:  Countercurrent exchange/flow
4.  Oligodendrocytes in the central nervous system and Schwann cells in the peripheral 
nervous system form these around the axons of neurons*.  Those afflicted with multiple 
sclerosis experience a gradual degradation of these, leading to disruption of nerve impulses and 
a gradual loss of coordination.  Separated by Nodes of Ranvier, FTP, name this membrane c
overing composed primarily of lipids, insulating the axon and resulting in faster propagation 
of 
action 
potentials.
A: Myelin sheath
5.  Initially a skeptic about the genetic theories proposed by Mendel, this researcher set out to 
disprove them*.  In the process, he had one of the most influential impacts upon genetics, 
winning the Nobel Prize in Physiology or Medicine in 1933.  While working with Drosophila 
melanogaster, he bred a white-eyed male with a wild-type female and discovered the idea of 
sex-linkage.  FTP, name this Columbia embryologist who pioneered the concept of linked genes 
and conclusively proved that chromosomes were the location of genes.

A: Thomas Hunt Morgan
6.  Discovered by a Czech anatomist in 1839, these specialized muscle cells lack a network of 
sarcomeres* that would allow for contraction.  They do, however, contain enough myosin and 
actin to become “excited,” giving them definitive conduction ability.  Found in the sub-
endothelium of the heart, FTP, name these not-quite muscle cells that transfer electrical signals 
from the atrioventricular node to the ventricles, resulting in ventricular diastole and the 
expulsion of blood from the heart.  
A:  Purkinje fibers
7.  Introduced to the general public in 1999, these microscopic organisms have been compared 
to mitochondrion in cells.  Although these organisms are a prerequisite for life*, debates 
still rage over how the organisms themselves were able to exist before life.  One vein of 
thinking favors a loop of creation—an energy field created these organisms, which in turn create 
the energy field and life itself.  Now known to have spontaneously created life, FTP, name these 
organisms 
theorized by George Lucas which allow Jedi to tap into the Force.

A:  Midichlorians
8.  This enzyme’s active site, based on allosteric conformation, binds a particular amino acid 
via the hydrolysis of ATP*.  ATP loses two phosphate groups and the remaining AMP remains 
connected to the bound amino acid.  The appropriate tRNA then joins with the enzyme, 
displacing AMP and covalently bonding to the amino acid.  The aminoacyl-tRNA floats away 
where it will be separated during mRNA translation.  The process described above is catalyzed, 
FTP, by what enzyme, of which twenty specific varieties exist within the human body?

A:  Aminoacyl-tRNA synthetase
9.  Situated in the renal cortex, this cup-shaped dwelling is composed of simple squamous 
epithelium.  Incoming blood from the afferent arteriole enters* and is filtered via simple 
blood pressure and specialized cells called podocytes surrounding capillaries.  A plasma filtrate 
composed of salts, glucose, vitamins, and nitrogenous wastes forms in the lumen of this space 
which, FTP, surrounds the glomerulus and represents the primary filtering system of the 
nephron.

A:  Bowman’s capsule 
10.  She began her research as an associate at the Medical Research Council’s Biophysics Unit 
in London*, intending to perform x-ray crystallography on proteins in solution.  Instead, she 
was transferred to a DNA research unit run by Maurice Wilkins without his knowledge.  After 
relations between her and Wilkins had reached a breaking point, she took over research on the A 
form, while Wilkins continued work on the B form.  Though she never received the Nobel Prize 
(due to her death), FTP, name this Londoner whose Photograph 51 led to the eventual discovery 
of the structure of DNA by James Watson and Francis Crick.

A:  Rosalind Franklin
11.  Serving as one of the main structural differences between cardiac and skeletal muscle, 
these structures anchor myofibrils* of adjoining cardiac muscle cells, allowing for 
synchronized contraction of the surrounding cells.  Furthermore, these structures contain an 
intricate network of gap junctions and desmosomes.  These gap junctions facilitate ion transport 
between cells, 
leading to electrical coupling and propagation in cardiac muscle.  FTP, name 
these structures, double membranes between cardiac muscle cells that give the heart its unique 
ability to “beat.”

A:  Intercalated discs 
12.  While the effects are not visible until ages 11-12, symptoms include delayed speech, motor 
function, and maturation*.  Without testosterone treatments, testicles typically remain less 
than one inch in diameter, leading to sterility, and muscle development in puberty declines.  
Breast 
enlargement and other feminine body characteristics are also evident.  Found in 
approximately 1 of 1000 live births, FTP, name this genetic disorder in which males have one 
extra X-chromosome as a result of chromosomal nondisjunction.

A:  Klinefelter Syndrome

13.  A small, yellow, leech-like creature, it is a mutualistic symbiote in humans.  It has the 
ability to effectively remove itself and others in its vicinity from mortal danger*.  Residing 
in the ear canal, it feeds on lingual brain waves and, in return, excretes mental energy in forms 
that humans can understand.  One of the most improbable creatures in the Universe and the 
creature that disproved the existence of God, FTP, name this creature that serves as a biological 
universal translator, first allowing Arthur to understand Vogon speech in The Hitchhiker’s 
Guide to the Galaxy.  

A:  Babelfish
14.  Usually a mutualistic relationship, some fungi have detrimental effects on the host plant*, 
and the plant occasionally feeds on the fungus.  Orchids form these with phylum Armillaria, 
wild and crop plants combine with phylum Zygomycota, and conifers combine with phyla 
Ascomycota and Basidiomycota.  Used to increase the uptake of water and minerals, FTP, name 
the symbiotic structures formed by plant roots and the hyphae of fungi.
A:  Mycorrhizae
15.  Found only in Australia and New Guinea in the modern world, this order of mammals is 
thought to have descended from an early evolutionary branch* in mammalian evolution 
from reptiles.  These animals have subsequently evolved mammalian characteristics, including a 
three-part inner ear and production of milk, though it is sucked through the fur of the female by 
the infant.  With species including the echidna and platypus, FTP, name this order of mammals, 
the only of which lays hard, reptilian-like eggs.

A:  Monotremata (Monotremes)
16.  It is commonly used in the production of ice cream, producing glucose, galactose, and an 
overall sweeter taste.  It is also used as a qualitative identifier in gene recombination*—if 
the 
Bluescript plasmid contained in the bacterium does not contain foreign DNA, then X-gal in 
the 
agar will be hydrolyzed and bacteria will appear blue.  Found in the lac Z gene of the lac 
operon in E.coli, FTP, name this enzyme which catalyzes the breakdown of lactose into glucose 
and galactose.

A:  Beta-galactosidase (accept lactase)  
17.  Found in the mammalian secondary oocyte, this structure is surrounded by follicle cells 
released during ovulation*—spermatozoa must pass through these on the course to 
fertilization.  Upon contact, the spermatozoa binds to a complementary glycoprotein of this 
structure, which induces the acrosome vesicle to release its enzymes, deteriorating this matrix.  
Later becoming the slow block to polyspermy, FTP, name this outer covering composed of three 
different glycoproteins that serves as the extracellular matrix of the mammalian egg.

A:  Zona pellucida

18.  Though the symbology had existed for centuries, this botanist was the first to popularize 
the Mars and Venus astrological glyphs* as male and female symbols.  A founder of a science 
academy, he also co-developed the Celsius temperature scale and his picture can be found on 
the 100-krona banknote.  The only human being customarily referred to by a single initial, FTP, 
name this Swedish botanist who developed the modern system of biological taxonomy.

A:  Carl (Carolus) Linnaeus (accept Carl von Linne)
19.  As water and mineral solutes move towards the stele, they travel through either the apoplastic or symplastic routes*.  Materials moving via the symplast pass through selective plasma membranes and reach the stele, but the apoplastic materials encounter this roadblock.  Instead, they are diverted to the symplast, where they are then able to enter the plant stele.  Impermeable 
to water and minerals, FTP, name this band of suberin wrapped around endodermal cells in 
plants which ensures the regulation of absorbed materials via selectively permeable plasma 
membranes in the symplast.

A:  Casparian strip/band
20.  Arthropods and plants begin to colonize land.  The first jawed fishes arise.  Amphibians 
rule the world.  Reptiles emerge*.  Seed plants and originate as vascular plants create 
extensive forests.  
The Permian mass extinction.  Reptiles are irradiated, and the first mammal-
like reptiles arise.  Most modern orders of insects form.  The Cambrian explosion.  FTP, name 
this era of the earth, which ended approximately 245 million years ago.

A:  Paleozoic Era
21.  This species concept in a community was first developed by ecologist Robert Paine in 
Northwest America.  After determining tide pools to be effective micro-communities* and 
charting a food web for the pools, Paine removed one species of starfish from the community.  
An aggressive mussel soon dominated the tide pool, reducing species diversity and significantly 
diminishing the food web.  Though not present in large numbers, the removed starfish was an 
example of, FTP, this type of species in a community which exerts strong control in the 
community due to its ecological niche.

A:  Keystone species
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1.  Symbiotes—they can be good, bad, and sometimes just there.  FTPE, give the type of symbiosis formed by each symbiotic pair.

A.  (10) Humpback whales and barnacles.  (Commensalistic)

B.  (10) Paramecium bursaria and green algae.  (Mutualistic)
C.  (10) Orchids and oak tree (Commensalistic)

2.  Plant reproduction and life cycles are funny things.  Given a term corresponding to plant life cycles, give the term FTPE.

A.  (10)  Plants undergo this life cycle, in which two separate individuals alternate, each with different number of chromosomes.  Either form may be dominant, depending upon the plant.  
(Alternation of generations)

B.  (10)  This is the multicellular haploid form of the plant.  (Gametophyte)

C.  (10)  This is the multicellular diploid form of the plant.  (Sporophyte)
3.  Given a description, tell what phase of meiosis is described FTPE.
A.  (10) The synaptonemal complex attaches homologous chromosomes tightly together.  

(Prophase I)

B.  (10) Centromeres of the sister chromatids separate and the chromatids move towards opposite cellular poles.  (Anaphase II)

C.  (10) Nuclei begin to form around the now haploid set of unreplicated chromosomes and each cellular pole.  (Telophase II)

4.  VISUAL BONUS A!  From the pictures provided, name the dinosaur FTSNOP.

A.  (10) (Pachycephalosaurus)

B.  (5) (Gallimimus)
C.  (5) (Brachiosaurus)

D.  (10) (Ankylosaurus)

5.  Your packet writer feels a bit bad for a few of the following species—some are sterile.  FTPE, given the generic hybrid species name, give the two parental animals that created it.
A.  (10) Beefalo (Cow and Bison/buffalo)

B.  (10) Hinny, and specific genders are required. (Female donkey and male horse)

C.  (10) Dzo (pronounced “zo”) (Cow and Yak) 

6.  FTPE, give the component monosaccharide that, with glucose, forms the given disaccharide.
A.  (10) Lactose  (Galactose)
B.  (10) Sucrose  (Fructose)

C.  (10) Trehalose (Glucose)

7.  FTSNOP, given an insect, give the order to which it belongs.
A.  (5) Cicada-killer wasp (Hymenoptera)

B.  (5) Swallowtail butterfly (Lepidoptera)

C.  (10) Earwig (Dermaptera)

D.  (10) Flea (Siphonaptera)

8.  Given the specific hormone in the human body, tell which endocrine gland secretes it FTPE.
A.  (10) Calcitonin (Thyroid gland)

B.  (10) Melatonin (Pineal gland)

C.  (10) Glucocorticoids (Adrenal glands; do NOT accept adrenal medulla, but accept adrenal cortex and acknowledge their attention to detail).

9.  Given the organ developed in embryos, give the embryonic germ layer that formed it FTSNOP.
A.  (5)  Brain (Ectoderm)

B.  (5)  Notochord (Mesoderm)

C.  (10)  Liver (Endoderm)

D.  (10)  Dermis (Mesoderm)
10.  It is quite remarkable the varying methods of survivorship found on Earth. FTPE, given two common organisms, give its survivorship curve classification.
A.  (10)  Squirrels and hydras 


(Type II)

B.  (10)  Oysters and salmon 


(Type III)
C.  (10)  Humans and killer whales ]



(Type I)
11.  While complete human cloning may be far off in the future, scientists around the world have cloned multiple organisms.  FTSNOP, answer the following about the history of cloning.
A.  (10) Back in 1951, this was the first organism successfully cloned, though it was not allowed to reach its full adult form. 

 (Tadpole, do not accept frog or toad). 

B.  (10) This was the name of the first cloned cat, cloned in 1991 at Texas A&M University. 

(CC)

C.  (5,5) Scientists were recently able to clone a dog, a major achievement considering the complexity of the canine reproductive system.  For 5 each, give the name of the cloned dog and the country in which it was cloned. 

 (Snuppy, South Korea) 

12.  It is said that we humans use only 10% of our brains.  That may be a good thing, because if all your synapses fired at once, you would have an epileptic seizure.  Bad news.  FTPE, given a function, identify the lobe of the brain responsible for it.
A.  (10) Visuospatial processing/manipulation of objects (Parietal lobe)

B.  (10)  High-level auditory processing (Temporal lobe)

C.  (10)  Visual processing center (Occipital lobe)

13.  Mmm… plants.  Identity these taxonomic groupings within the Kingdom Plantae, FTPE.
A.  (10)  The “flowering plants”, this single most diverse plant taxon is commonly divided into two-subdivisions known as the monocots and dicots.  

(Angiosperms (or) Division Anthophyta)
B.  (10)  Ferns constitute this second largest plant division.  They are seedless vascular plants that distinguish themselves from lycopods and horsetails via the presence of fronds.  

(Division Pterophyta (or) Division Pteridophyta (prompt on “Filicophyta”, the antiquated 
taxon name)

C.  (10)  This is the somewhat-antiquated term for all nonvascular plants.  They include mosses, liverworts, and hornworts and are now frequently grouped into three distinct divisions.

(Bryophytes (or) Bryophyta)
14.  Though the term “vitamin” is technically a misnomer, they are still good for you.  FFPE, given the disease related to vitamin deficiency, give the vitamin that can prevent it.

A. (5)  Beriberi (Vitamin B1, or Thiamine)

B. (5)  Scurvy (Vitamin C, or Ascorbic acid)

C. (5)  Night blindness (Vitamin A, or Retinol)

D. (5)  Pernicious anaemia (Vitamin B12, or Cyanocobalamin)
E. (5)  Pellagra (Vitamin B3, or Niacin)

F. (5)  Ariboflavinosis (Vitamin B2, or Riboflavin)

15.  FTPE, given the animal, tell how many chambers are present within its heart.

A.  (10) Poison arrow frog (Three chambers)

B.  (10) Hammerhead shark (Two chambers)

C.  (10) Cuban crocodile (Four chambers) 
16.  (40-30-20-10)  Name the organism given its taxonomic classification, beginning with order and moving to species.

A.  (40)  Carnivora

B.  (30)  Felidae

C.  (20)  Panthera
D.  (10)  pardus 
(Leopard)

17.  Flowers contain the reproductive organs of plants.  Think of that next time you buy a bouquet.  Given a description of a flower part, give the part (5-10-15).  

A.  (5)  These are leaves which now function to attract pollinators.  (Petals)

B.  (10)  This part, which is covered in pollen, is elevated by the filament and is the second component of the stamen.  (Anther)

C.  (15)  These are the female sporophylls, which eventually produce the female gametophytes.  A pistil is made of one or more of these.  (Carpels)  

18.  Mendel is considered the father of modern genetics, and for good reason—many of his initial theories maintain some credence today.  Given a description of the genetic theory, give its name FTPE.

A.  (10)  The two alleles for each character separate during gamete production.  

(Law of Segregation)

B.  (10)  If two alleles differ, then one is fully expressed, while the other has no effect upon the organisms appearance.  (Law of Dominance)

C.  (10)  In the case of multiple alleles, each pair separates without regards to other allele pairs during gamete production.  (Law of Independent Assortment)

19.  While quite similar in structure, plant and animal cells are not without their differences.  Given the description of an organelle and in which type of cell it is found, name it (5-10-15).
A.  (5)  Found in plant cells, these organelles are further subdivided into grana and thylakoids, which contain a particular green pigment.  (Chloroplasts)

B.  (10)  Found in animal cells, these small organelles contain digestive enzymes which break apart nutrients and other organic materials.  Their name is derived from the Latin “to burst.”  (Lysosomes)

C.  (15)  Found in plant cells, these are channels through the cell wall and membrane of adjacent cells, allowing for intercellular communication and exchange.  (Plasmodesmata)

20.  The population growth patterns of different species depend upon the resources present in the system.  Answer the following about population growth, FTPE.
A.  (10) This model of population growth, often associated with bacteria, implies almost infinite resources and space.  (Exponential growth)

B.  (10) This model of population growth, seen as much more probable, designates a set population limit in the system which, if exceeded, leads to a decrease in population.  (Logistic growth) 

C.  (10)  This is the name for the population limit in the logistic model, denoted by the letter K.  (Carrying capacity)
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