TLW 6e Chapter 36 Answers

Reproduction and Development

Visual Understanding

1. Figures 36.4

Why do you think that amphibians and many fish have external fertilization, whereas lizards, birds, and mammals rely on internal fertilization?

External fertilization, where gametes are released from the body and fertilized in the environment, exposes gametes to desiccation. This is not a problem for fish and amphibians that reproduce in the water, but for terrestrial animals (lizards, birds, mammals) their gametes would dry out if released into the environment. Internal fertilization provides an advantage in allowing gametes to be retained in an internal moist environment during fertilization.  

2. Figure 36.12

Observe the shapes of the uteri shown in the figure.  Speculate on the number of offspring the individuals are able to carry at one time.

The primates (a) , with the single uterine space, generally have one offspring at a time, with occasional twins or triplets.  Cats and dogs (b) with the bifurcate top to the uterus can accommodate more embryos developing at the same time; they can have up to 5 or 6 pups or kits.

Rats, mice, and rabbits, with completely separate cervices and uterine horns (c), are able to deliver many more offspring.

Challenge Questions

1. Why are all the parents of parthenogenic offspring female?

Parthenogenic offspring arise from unfertilized eggs and because females, not males, produce eggs, parthenogenesis can only occur in females.  

2. Speculate on why males produce so many sperm and females have, comparatively, so few eggs.

Sperm are much smaller than eggs, containing only genetic material.  They are, in terms of an organism’s energy budget, relatively inexpensive to produce in quantity.  Eggs, by contrast, carry all of the different types of organelles that will be needed in the new cells once fertilization occurs and the zygote begins mitosis.  If the egg is to be deposited externally, it needs to contain a variety of structures for support and nourishment and possibly have an external shell.  All of these structures, energetically expensive, must be provided by the female.  If the egg is to be nurtured inside the mother’s body, then the developing fetus will draw directly on the female for all of its needs; this is also energetically costly. Also, because the likelihood of any one sperm making it to the egg and fertilizing it is very small, many many sperm are needed to increase the chances of the egg being fertilized.   

3. Explain some of the ways that a woman’s use of drugs—alcohol, cocaine, prescription drugs, over-the-counter drugs—can affect the embryo or fetus that she is carrying.

The embryo obtains all of its nourishment from the mother’s blood supply, which comes to the uterus, passing nutrients and other molecules into the baby’s blood supply, which begins in the placenta.  Most molecules in the mother’s blood can pass directly into the baby’s blood.  This is why some women discover during their second trimester of pregnancy that their favorite foods—hot peppers, garlic, or curry, for instance—are digested and passed to the growing fetus who may kick and be active for long hours into the night after a particular meal.  

Many things, including alcohol and numerous recreational, prescription, and over-the-counter drugs, pass into the fetal blood supply and affect the rapidly growing embryo at all stages of development.  

The end of the fourth week of pregnancy is a crucial one for organ development, and alcohol use at this time and during the next several months can cause both physical and mental deformations.  By the end of the third month, most structures are developed, and the fetus begins growth.  Anything that interferes with good nutrition can cause the fetus to have low birth-weight and, possibly, slowed development both physically and mentally.

4. Your friend tells you that the most reliable method of contraception and prevention of sexually transmitted disease is communication.  Explain what she means.

Two people who are engaging in sexual activities need to be able to discuss what they are doing.  The likelihood of conception should be a concern for both of them, and they should be able to talk about the desirability of having a baby at this time in their lives.  If they determine that a having a child is not emotionally or financially a wise decision, they need to be able to decide what method or methods they will use to avoid conception.  This conversation requires a level of maturity and respect for each other, as well as the time and the place where the conversation can occur.

In the same way, knowledge of prior contact each of the partners has had with other individuals and the current status of sexual health are an important part of having a sexual relationship.  Risk-taking sexual behaviors can have unexpected, unpleasant, and even lethal consequences.  

Her suggestion is that the maturity and respect two people have for each other can lead to clear communication about their sexual relationship, their expectations and needs, and they can make wise, informed decisions together.

