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Secondary Sexual Characteristics

Do not develop until                   (when a person becomes sexually mature and able to reproduce)

Distinguish males from females but are 



Male Secondary Characteristics:
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Secondary Sexual Characteristics

Female Secondary Characteristics

•

•

Development of secondary sexual 

characteristics is triggered by release of sex 

hormones (eg.  
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Female Secondary Characteristics

 





Development of secondary sexual characteristics is triggered by release of sex hormones (eg.  
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Female Secondary Characteristics
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Structure of Sperm Cell

•

Head contains                   nucleus and enzymes 

to enter the egg

•

Middle piece contains mitochondria to power 

the tail

•

Tail or                             propels the sperm
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Head contains                   nucleus and enzymes to enter the egg

Middle piece contains mitochondria to power the tail

Tail or                             propels the sperm
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Structure of Sperm Cell

+ Hesd contains nucleus and enzymes.
toenterthe sz

* Middle pisce contains mitochondria t pover
thesail

+ Tailor propels the sperm
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Male Reproductive Structures

- protective sac that contains the testes

– produce and nourish the developing 

sperm, produce testosterone

– where meiosis occurs

- where mature sperm are stored

– carries sperm to urethra

- transports urine and sperm out of 

the penis
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 	      –	produce and nourish the developing 		sperm, produce testosterone

 				– where meiosis occurs

 		 -	where mature sperm are stored
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Male Reproductive Structures

- protectivesacthat contsinsthetestas
- produce andnourh thedeveloping
Sperm, produce estoxarone
—where meiosizoccurs

- where maturesperm arestored
~carriesspermto uratira

- sransporsurine and sperm outof
the penis
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Male Reproductive System

– organ that delivers sperm into female

- produced by seminal vesicles, 

prostate & Cowper’s glands

- contain sugar for energy, protect sperm 

from acidic female reproductive tract, and 

fluid for swimming

– sperm + seminal fluid 
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 	 – organ that delivers sperm into female

 		-	produced by seminal vesicles, 			prostate & Cowper’s glands

	- contain sugar for energy, protect sperm 	from acidic female reproductive tract, and 	fluid for swimming
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Male Reproductive System

~organ that delivers sperminto female
- produced by seminalvesicles,
prostate & Cowper's gands
- contain sugarfor enargy,protect zperm
from acidicfemale reproductive tract, and
fuid for swimming
—sperm-+ seminalfuid
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Male Reproductive System

Sperm cells take 65-75 days to mature, and live for only a 

few days.  200 to 300 million sperm are produced each day.  

Males can produce sperm until old age.
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Sperm cells take 65-75 days to mature, and live for only a few days.  200 to 300 million sperm are produced each day.  Males can produce sperm until old age.
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Egg Development

•

Unlike the male, the female has all her sex 

cells at birth (~2 million eggs) but most 

degenerate so only about   at puberty.  

•

At puberty, usually a single egg is released 

each month

•

Release of eggs stops in   , which 

occurs between 40 & 50 years of age (so only 

about   eggs actually mature)
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Unlike the male, the female has all her sex cells at birth (~2 million eggs) but most degenerate so only about  	       at puberty.  

At puberty, usually a single egg is released each month

Release of eggs stops in  		  	, which occurs between 40 & 50 years of age (so only about  		 eggs actually mature)









Egg Development

+ Unlik the male, the femsle hs sl hersex
cells atireh (2 millon eggs) but most.
degensrate zoonly about atpuberty.

+ A& pubersy, usuallya single eggis released
eschmontn
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Menstrual Cycle

Lasts about 28 days 

for most woman, 

but can be from 

20-40 days.

Occasionally both 

ovaries can release 

an egg = fraternal 

twins.

If fertilization 

occurs (in oviduct), 

the embryo 

implants in 

endometrium in 

uterus.  Pregnancy 

also stimulates milk 

production.
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Menstrual Cycle



Lasts about 28 days for most woman, but can be from 20-40 days.



Occasionally both ovaries can release an egg = fraternal twins.



If fertilization occurs (in oviduct), the embryo implants in endometrium in uterus.  Pregnancy also stimulates milk production.
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Pregnancy

1.

- Fertilization occurs in   (~100 surviving 

sperm – only one makes it inside), developing 

embryo implants in uterus -> hormones are 

released to prevent menstruation.

- forms, with a sac around the embryo 

containing amniotic fluid

- By third month, fetus looks human
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Fertilization occurs in  	         (~100 surviving sperm – only one makes it inside), developing embryo implants in uterus -> hormones are released to prevent menstruation.

 		 forms, with a sac around the embryo containing amniotic fluid

By third month, fetus looks human







Pregnancy

1

- Fertilization occursin 100 suriving
sperm=— only one makes it inside) developing
embryo implants in uterus > hormones are
released toprevent menstruation.

. forms, with 3 sac sround the embryo.
containing amnicic fluid

- By hird mone, fetus looks human
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Pregnancy

2.  

- Period of intense growth and development

- Fetus resembles a tiny infant, with hair, 

eyelashes, kicks, and practice breathing

3.  

- Fetus gains most of its mass, organ systems 

function, head points down to prepare for birth
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2.  

Period of intense growth and development

Fetus resembles a tiny infant, with hair, eyelashes, kicks, and practice breathing

3.  

- Fetus gains most of its mass, organ systems function, head points down to prepare for birth







Pregnancy

2

- Period ofintense growth and development

- Fetus resembles a tiny nfane, with hair;
eyelashes, icks, and practica breathing

B

- Fatus gains most of its mass,organ systems.

function, head paints down to prepare fo birth
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Twins

- Two eggs – twins, can be different 

sexes and are not genetically identical

- One egg – identical twins, same sex and 

genetically identical

- Early split = Identical twins

- Mid-split = Mirror twins (organs reversed)

- Late split = can’t separate, conjoined or

Siamese twins
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Twins

Two eggs –  		       twins, can be different sexes and are not genetically identical

One egg – identical twins, same sex and genetically identical

	- Early split = Identical twins

	- Mid-split = Mirror twins (organs reversed)

	- Late split = can’t separate, conjoined or			   Siamese twins







Twins

- Two eges— wins, can be difierent
sexes and are ot geneticallyidentical

- One egg —dentical twins, same sexand
genetically idenical

~Early spi
~Mick2plit = iror twins organs reversed)

\denticaltuins

~Late spit=can'tseparate, conjoined or
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Sex Determination

•

Of the 23 pairs of chromosomes, 22 pairs are 

homologous (look similar, similar genes), but 

one pair is not =  
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Of the 23 pairs of chromosomes, 22 pairs are homologous (look similar, similar genes), but one pair is not =  
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Sex Determination

•

= Female = Male

•

Since the mother can only give an X 

chromosome, the father’s sperm determines 

the sex of the infant 

•

If the sperm carries an X =  

•

If the sperm carries a Y =  

(This is reversed in birds, XX = male, etc.)
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Sex Determination

 	 = Female		 	 = Male

Since the mother can only give an X chromosome, the father’s sperm determines the sex of the infant 

If the sperm carries an X =  

If the sperm carries a Y =  



(This is reversed in birds, XX = male, etc.)
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¢ remae

*+ Sinca the mother can only give anX
chromozome, the father's sperm datermines
thesaxcf the infant
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(This isreversed in birds, Xt = male, etc )
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Sex-linked Characteristics

•

For most genes, you carry two traits, one from 

each parent, so a defective gene from one 

parent can be compensated for by a working 

gene from the other parent

•

However the Y chromosome has very few 

genes, which tell the fetus to become male 

rather than the default female form

•

So males have only 1 copy of genes on the X 
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Sex-linked Characteristics

For most genes, you carry two traits, one from each parent, so a defective gene from one parent can be compensated for by a working gene from the other parent

However the Y chromosome has very few genes, which tell the fetus to become male rather than the default female form

So males have only 1 copy of genes on the X 







Sexclinked Characteristics

+ For most ganes, you carrytwo taits ons from
exch parent, zo 3 defactive gzns rom one
parent can be compensatedfor by a working
sene from the other parent

+ Howsver the Y chromosome hasveryfaw
genes, which tellthefetus o become male.
Father than the defaultfemsle form

+ So males have oy 1 copy of genes onthe X





image17.emf
Atypical Meiosis

•

Occasionally  in meiosis, non-disjunction 

occurs and homologous chromosomes do not 

separate, producing gametes with extra or 

missing chromosomes.  

•

If a zygote results from fertilization, it will have 

the wrong number of chromosomes

•

Results include
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Occasionally  in meiosis, non-disjunction occurs and homologous chromosomes do not separate, producing gametes with extra or missing chromosomes.  

If a zygote results from fertilization, it will have the wrong number of chromosomes

Results include







Atypical Meiosis

+ Occasionally inmeiosis, non-disjunction
‘occurs and homologous chromasomes do not
separate, producing gametes with extraor
missing chromosomes.

+ I3 2ygote results rom feriization, iwill have
thewrong number of chromosomes

+ Resultsinclude.
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Prenatal Procedures

•

Testing for genetic disorders and other fetal 

abnormalities during pregnancy

1.

- Safest form of prenatal testing

- Uses high frequency sound waves to create a 

sonogram or 3D image of the fetus

- Can detect gender and physical abnormalities
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Prenatal Procedures

Testing for genetic disorders and other fetal abnormalities during pregnancy

 

Safest form of prenatal testing

Uses high frequency sound waves to create a sonogram or 3D image of the fetus

Can detect gender and physical abnormalities







Prenatal Procedures

*+ Testingfor ganetic disorders and other fetal
Sbnormalities during pregnancy

1

- Safestform of prenata! testing

- Uses high fraquency sound waves tocreatea
Sonogramor 30 image of the fetus

- Can detect gender and physical abnormalites
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Ultrasound
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Prenatal Procedures

2.  

- A large needle is inserted into the uterus to 

remove amniotic fluid containing fetal cells

- A   is produced and used to look for 

genetic problems (Eg.   )

- It can also be used to check for spinal cord 

defects, and lung development
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2.  

A large needle is inserted into the uterus to remove amniotic fluid containing fetal cells

A  		         is produced and used to look for genetic problems (Eg.  				)

It can also be used to check for spinal cord defects, and lung development







Prenatal Procedures

2

- Alarge nesdle isinserted nco the uterus to
remove amniotic luid containing fetal cells.

A is produced and used o lookfor
senetic problems (Ez )

- Itcan slzo be used to checkfor spinal cord
etects, and lung development
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Prenatal Procedures

3. 

- Similar to amniocentesis, but can be done 

earlier in pregnancy to check for genetic issues

- Riskiest of the

procedures
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3. 

Similar to amniocentesis, but can be done earlier in pregnancy to check for genetic issues

Riskiest of the

    procedures
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Prenatal Procedures

4.  

- For in vitro fertilization, eggs can be collected 

from the mother to check for genetic 

disorders

- If the eggs tested are healthy, then the others 

are used for in vitro fertilization
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4.  

For in vitro fertilization, eggs can be collected from the mother to check for genetic disorders

If the eggs tested are healthy, then the others are used for in vitro fertilization
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Reproductive Technologies

1.

- Stimulate egg to mature to increase chances 

of conception

- Often results in multiple births eg. Octomom

2.  

- Usually if male has a low sperm count or if a 

sperm donor is used
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Stimulate egg to mature to increase chances of conception

Often results in multiple births eg. Octomom

2.  

- Usually if male has a low sperm count or if a sperm donor is used







Reproductive Technologies

1

- Stimulate egg to mature to increase chances.
of conception
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Reproductive Technologies

3.  

- Eggs and sperm are inserted into oviduct to 

increase chances of fertilization 

4.  

- test-tube babies

- Sometimes used for surrogate mothers
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Reproductive Technologies

3.  

Eggs and sperm are inserted into oviduct to increase chances of fertilization 

4.  

test-tube babies

Sometimes used for surrogate mothers
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Reproductive Technologies

5.  

- For extremely low sperm count or poor 

motility

- A single sperm is injected into an egg

*Sperm count worldwide is decreasing, possibly 

due to pollution, including pseudoestrogens
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Reproductive Technologies

5.  

For extremely low sperm count or poor motility

A single sperm is injected into an egg



*Sperm count worldwide is decreasing, possibly due to pollution, including pseudoestrogens
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Primary Sexual Characteristics

•

•

•

Male – all the structures that produce sperm 

cells and deliver them to the female

•

Female – all the structures that produce and 

release ova, receive sperm from the male, and 

allow development of the fetus
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Female – all the structures that produce and release ova, receive sperm from the male, and allow development of the fetus
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Secondary Sexual Characteristics

•

Do not develop until                   (when a person 

becomes sexually mature and able to 

reproduce)

•

Distinguish males from females but are 

Male Secondary Characteristics:


