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Q16. During the third week, a thickened band of mesoderm
cells (a primary germ layer) develops along the back of
the embryonic disk. These cells lie along what will
become the baby's back and come together to form the
notochord (the basic framework of the skeleton). In
addition, a small reddish bulge that contains the heart
forms; the heart begins to beat on the 18th day.

Q17. During the fourth week, the blood cells are forming and
beginning to fill the developing blood vessels; the lungs
and kidneys are taking shape; small buds which will
become limbs form; a distinct head, with early evidence
of eyes, ears, and a nose, is visible.

Q18. Students will list any four of the following: In the fifth
week, the lidless eyes are open, and the cells of the brain
are differentiating very quickly. At the sixth week, the
brain is continuing to develop; the limbs are lengthening
and can flex; the gonads produce hormones to influence
the development of the external genitalia. In the seventh
and eighth weeks, the organs are fully formed; the
nervous system is coordinating the body activity; a
skeleton of cartilage has formed; eyes are well developed,
but not open; nostrils are developed but are plugged
with mucus; external genitalia are developing, but are
undifferentiated at this point. Upon completion of the
eighth week, approximately 90 percent of the organs and
structures are established, and continue to enlarge and
mature.

Q19. The embryo is identified as a fetus (“offspring”) after the
eighth week of pregnancy, when the organs and
structures are established.
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Q20. The extra-embryonic membranes are: the allantois, the
amnion, the chorion, and the yolk sac.

Q21. One portion of the placenta develops from the chorion.
The allantois is the foundation of the umbilical cord.

Q22. The placenta has nutritional, excretory, respiratory,
endocrine, and immune functions.

Nutritional:  transports nutrients such as glucose, amino
acids, and fatty acids; it also stores nutrients (protein,
fats, carbohydrates, minerals) to be released later in the
pregnancy. 

Excretory: transports wastes such as urea, ammonia, and
creatinine from the fetal blood to the mother’s blood.

Respiratory: transports oxygen from mother to fetus, and
carbon dioxide from fetus to mother.

Endocrine: secretes hormones such as estrogen,
progesterone, and human chorionic gonadotropin; allows
these hormones to diffuse from mother to fetus and fetus
to mother.

Immune: provides passive immunity by transporting
antibodies from the mother to the fetus’s blood.

Q23. The umbilical cord contains one vein and two arteries;
the arteries transport oxygen-depleted blood from the
fetus to the placenta. The vein transports oxygen-rich
blood to the fetus. (Students can diagram the pathway to
summarize the role.)
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Selected complications involving the umbilical cord include:
■ false knots: no clinical significance 
■ absence of one (of the two) umbilical artery (< 1% of births);

20-50% of these cases will have fetal anomalies including
cleft lip, cardiovascular deficiencies, or spina bifida. 

■ velamentous insertion (<1% of births): the umbilical cord
inserts into the chorion away from the placental edge; this
can result in hemorrhage and low birth weight.

■ vasa previa (1 per 2000-3000 births): occurs when the
umbilical cord inserts into the placenta abnormally. This
can result in unprotected vessels; if they cross the cervix
and are ruptured, this can result in death. More than half
of these babies will be stillborn. 

■ true cord knots (1% of pregnancies): likely to occur early
during pregnancy; 

■ Nuchal cord (1 loop – 20% of pregnancies; more than one
loop in fewer than 2 per 1000 cases): when the cord
becomes coiled around parts of the body (i.e., the neck);
rarely causes harm to the fetus. If the cord is compressed
during labour, the heart rate may decline.

■ cord stricture (1 per 250 deliveries): the constriction or
internal blocking of the cord. Most cases will result in
stillbirth. 

■ cord prolapse (1 in 300 births): the cord slips into the
vagina before birth; if cord is compressed, it can result in
stillbirth if the baby is not delivered (by Caesarian section)
immediately. 

Section 15.1: Review Answers 
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1. Students should include three of the following:
■  release of an egg from an ovary
■  release of sperm into the female reproductive tract

■  a quantity of sperm must survive the acidic
environment of the female reproductive tract

■  a quantity of sperm must be in the same oviduct as the
egg

■  sperm must encounter the egg within 12-24 hours of its
release

■  acrosome enzymes from the sperm must dissolve some
of the jelly-like coating on the egg to allow a sperm to
penetrate the egg

■  a sperm must enter the egg



2. A fertilized egg has 23 pairs of chromosomes (46) rather
than the 23 that the sperm and egg carry. The fertilized
egg has a much longer life span than the limited life of
the sperm (measured in days) or the egg (measured in
hours). The fertilized egg, now known as a zygote, can
undergo mitotic divisions (cleavage) and grow and
develop into a new organism.

3. During implantation, the blastocyst (a hollow structure
with two types of cells inside) attaches to the
endometrium by secreting enzymes from the trophoblast
cells (outer layer) to digest some of the tissues and blood
vessels. This allows for the nestling of the blastocyst
within the endometrium.

4. zygote → morula → blastocyst → gastrula

The zygote is formed by the union of the sperm and egg
within the oviduct. As cleavage occurs, more cells are
formed. The morula is the resulting mass of 16 cells that
enters the uterus. As it absorbs fluid from the uterus, two
different groups of cells form and the structure becomes
known as the blastocyst. After implantation, the cells in
the blastocyst continue to develop and differentiate into
three layers in a process knows as gastrulation, and the
result is known as the gastrula. 

5. The three primary germ layers are:
■  ectoderm: the outer layer; develops into structures such

as the outer skin (epidermis), hair, nails, sweat glands,
and mammary glands, as well as nerve tissue, pituitary
gland, adrenal medulla, and tooth enamel.

■  mesoderm: the middle layer; develops into the dermis of
the skin, cellular lining of the blood vessels, lymphatic
vessels, body cavities, muscle, connective tissue (bone,
cartilage, blood), adrenal cortex, heart, kidneys and
ureters, spleen, and internal reproductive organs.

■  endoderm: the inner layer; develops into the cellular
lining of the respiratory and digestive tracts, as well as
the lining for the urinary bladder and urethra. It also
develops most of the liver, gall bladder, pancreas,
thymus, tonsils (partial), and the parathyroid and
thyroid glands.

6. (a) hCG maintains the corpus luteum within the ovary
so that the production of estrogen and progesterone
will continue. This maintains the endometrium (to
nourish the embryo/fetus) and prevents menstruation.

(b) hCG uses the circulatory system to travel; this would
allow for detection within the blood. Excess
hormones are filtered by the kidneys and excreted
through the urine. 

7. The table, concept map, or labelled diagram should show
the following: the extra-embryonic membranes (amnion,
yolk sac, allantois, chorion), the placenta, and the
umbilical cord. (Students could use BLM 15.5 to
complete the diagram and their notes.)

■  amnion: the sac that becomes fluid-filled to protect the
embryo/fetus.

■  yolk sac: contributes to the formation of the digestive
tract and the first blood cells.

■  allantois: develops to become the foundation of the
umbilical cord and the bladder.

■  chorion: this membrane encloses all the other extra-
embryonic membranes and embryo. It will form the
fetal portion of the placenta.

■  placenta: a structure that allows nutrients and gases to
diffuse from the mother’s blood system to that of the
embryo/fetus because they are so close together. It has
nutritional, excretory, respiratory, endocrine, and
immune functions.

■  umbilical cord: two arteries transport wastes and
oxygen-depleted blood from the fetus to the placenta
and one vein brings oxygen-rich blood to the fetus. 

8. (a) Trophoblastic nutrition reaches its peak at 3 weeks
and ends at 12 weeks.

(b) Placental nutrition begins at 4 weeks.

(c) The shape indicates the gradual and continual
increase in the nutrition provided to the developing
fetus throughout the pregnancy. 

(d) Trophoblastic and placental nutrition are about equal
at 8 weeks.

9. Developing human embryos do not have a significant
amount of yolk as part of their supporting tissues because
they stay inside the mother’s body and obtain their
nutrition from her body via the placenta as the pregnancy
progresses. Chick embryos must have their nutrition with
them inside the egg because they develop outside the
mother’s body.

10.

Time Period Place of
Occurrence

Major Events

12 - 24 hours
after ovulation
oviduct

oviduct ■ fertilization (the formation
of the zygote); sperm and
egg nuclei fuse to form 
23 pairs of chromosomes

within 
30 hours after
fertilization

oviduct ■ mitotic division (cleavage)
begins

3-5 days after
fertilization

uterus ■ morula enters the uterus;
begins to fill with uterine
fluid; blastocyst develops
as two different groups of
cells form

5th to 7th day uterus ■ blastocyst attaches itself
to the endometrium
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Investigation 15.A: Comparing 
Embryonic Structures 
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Purpose
Students will observe changes that occur during embryonic
development in a variety of animals, including human; in Part
2, students compare human and chicken embryos. Students
will observe the various stages under the microscope as well as
compare structures in photographs. 

Outcomes 
■ B3.3s
■ B3.3s

Advance Preparation

Time Required 
■ 20 minutes: observations and diagrams 
■ 20 minutes: Analysis questions 

Materials

■ microscopes 
■ prepared slides showing development of an animal from zygote

to embryo (e.g. sea star, sea urchin) 

When to Begin What to Do

1 day before ■ Locate materials
■ Photocopy BLM 15.1.10:

Investigation 15.A

Time Period Place of
Occurrence

Major Events

seventh and
eighth weeks

uterus ■ organs are formed;
nervous system is
coordinating body
activities; skeleton is
formed of cartilage; eyelids
developed and cover eyes
to protect them; external
genitalia forming

end of eight
weeks

uterus ■ embryo now considered to
be a fetus, with 90 percent
of its organs and
structures developed;
organism looks
recognizably human

Time Period Place of
Occurrence

Major Events

10th to 14th
day

endometrium
(in the uterus)

■ implantation proceeds as
blastocyst sinks into the
uterine wall; trophoblast
begins to secrete hCG 

second week endometrium ■ implantation completed;
amniotic cavity forms and
fills with fluid and the
embryonic disks form (two
layers)

endometrium ■ gastrulation (formation of
three primary germ layers:
endoderm, mesoderm,
ectoderm); blastocyst now
known as a gastrula

■ morphogenesis begins,
forming distinct structures
of the developing organism

third week uterus /
endometrium

■ neurulation occurs,
marking the start of organ
formation

■ notochord forms; nervous
system begins to develop;
heart begins beating
around day 18

fourth week uterus ■ rapid growth and
differentiation; blood cells
and vessels are forming;
buds for appendages
appear; head is visible with
hints of eyes, ears, nose

fifth week uterus ■ eyes open; brain cells are
differentiating

sixth week uterus ■ brain development
continues; limbs lengthen
and flex; gonads begin to
produce hormones to
influence development of
external genitalia


