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9 Misconceptions About Space Travel 
 

The Expert: Jamie Krakover 
Today’s guest blogger is Jamie Krakover. 
Growing up with a fascination for space and 
things that fly, Jamie turned that love into a 
career as an Aerospace Engineer. Combining her 
natural enthusiasm for science fiction and her 
love of reading, she now writes MG/YA sci-fi and 
fantasy. Check out her blog or follow her on 
Twitter. And no the rocket science jokes never get old! 
 
9 Misconceptions About Space Travel 
I love science fiction. Whether it’s books or movies, I love 
exploring the possibilities of what if. And let’s face it there are a 
lot of really cool possibilities when it comes to space travel. 
Unfortunately, a lot of the really awesome things we see in science 
fiction movies and even books are less than realistic. That’s not to 
say you can’t stretch the truth and explore options but if you want 
it to be believable you need to understand some things about 
space travel.  
 
So as writers, how do we decipher reality from Hollywood? How 
do we create fiction that could be realistic, and that is an 
extension of our world without making it overdramatized and 
fake? We research. So in an effort to put my rocket science to good 
use, and help my fellow writers here are 9 common 
misconceptions about space travel. 
 
1. People and objects in space experience zero gravity 
In space there’s not exactly zero gravity. Gravity is actually the 
pull one object has on another. It’s why things fall to the ground 
when you drop them, because the Earth has a gravitational pull. 



But when you are in space, you are actually in free fall, which is 
why it you feel weightless or “in zero gravity”.  
 
When you are outside the gravitational pull of another body in 
space, you will just keep free falling because there is nothing to 
pull you down. In other words you are falling in an infinite hole 
because there is no bottom to hit. So while zero gravity is the slang 
for what space travelers experience, they really are just freeeeee, 
free falling… (thank you Tom Petty) 
 
2. There are formal directions in space 
In space, up, down, left, right, etc. is all relative. It’s really easy to 
get disoriented because there is no north or south, forward or 
backward, it’s just a vast expanse. Without other objects to orient 
against, it would be hard for someone in space to figure out which 
way is up. Literally. Because “up” as we know it doesn’t really 
exist. 
 
This is one reason why the quote, “The enemy’s gate is down” 
from Ender’s Game is so famous. Because in space, “down” is 
relative to what direction you are facing. Orienting in space isn’t 
easy. There’s no floor or ceiling, and that’s a difficult thing for the 
brain to wrap itself around. But by Ender identifying the enemy’s 
gate as down, this helped him orient within the battle room where 
they were in a near weightless environment with no frame of 
reference. 
 
3. Flying in space is like flying on Earth 
Nope not even close! It’s not like cruising around underwater 
either. I know astronauts train in the water, but that is mainly to 
help simulate the feeling of “weightlessness”. Astronauts often 
build and maneuver heavy objects in space so training in water 
helps simulate a lighter load. 
 



That said, maneuvering in space is extremely difficult. There’s no 
friction. Not to go all physics on you, but Newton was a smart guy. 
When he said an object in motion stays in motion until an 
external force is applied, he meant when you push on something it 
will keep going forever until something else stops. 
 
On Earth a lot of times that something is friction (or a car or a 
wall or another person etc.). In space, there are very few things to 
stop objects in motion. If you push something it will presumably 
go in the direction you pushed it, forever and ever unless it hits 
something else or enters into the gravitational pull of another 
object (see #1). In which case the object will then take on a new 
direction and continue on in that direction until affected by 
something else. 
 
Even worse, you can’t just wave your arms in space like you can in 
water and move around. Space is a vacuum. There’s no air around 
you to displace to move yourself. Without some kind of jet pack to 
propel you, you would be stuck floating in the middle of nowhere. 
(Or speeding through space in whatever direction you happened 
to be going.) 
 
Where it gets tricky is when you factor in that things can go (for 
lack of better words) up and down, left and right, and front and 
back. But you can also spin around those directions in what’s 
called yaw, pitch, and roll. 
 
When you combine those directions in different combinations, 
there’s a lot of different ways an object can move. It can pitch and 
go down, it can roll and go forward, it could do everything at once. 
etc. So if you have an object spinning toward a planet through 
space it’s pretty hard to get it to stop. If it hits something else, it’s 
likely to be sent spinning off in a completely different direction 
forever, or until it encounters something else. 
 



4. Stuff “blows up” in space 
I love a good science fiction space battle like the next person. 
Watching spaceships blow up is really cool. Unfortunately it’s 
REALLY unrealistic. Again space is a vacuum. There’s no air, 
which means there’s no oxygen in space. Without oxygen, you 
can’t have fire. And without fire there can be no explosions. I 
know… so sad, but so true. 
 
5. How people can die in space 
People don’t blow up in space either. I know I’m ruining all the 
fun. There may be no pressure in space, but that isn’t what would 
cause people to explode. If a person were to go out into space 
without a pressurized suit they would bloat and go unconscious, 
but from that point they’d probably die from hypoxia or an 
embolism not from actually exploding. The body is strong enough 
to keep the bloating contained. Therefore a person would never 
explode in space. 
 
People can’t freeze in space. Although space is extremely cold, in a 
vacuum heat transfer works very differently. Your body would 
maintain its heat and keep heating itself. In fact, you’d probably 
overheat before you froze. That said your blood will not boil in 
space. While space is cold enough for liquids to boil, lower 
pressure means a lower boiling point, your body’s liquids like 
blood have no direct exposure to space. So therefore your blood 
won’t boil. It’s protected by your skin and the rest of your body. 
 
People don’t run out of oxygen in space. Well they do, but that’s 
not what kills them. Actually if you were in a room with no oxygen 
source, you would die from the excess of carbon dioxide that you 
exhaled. Since blood rich in CO2 is poisonous to us that is what 
would kill someone, not the lack of oxygen. 
 
6. There’s sound in space 



Nope no sound. Sound needs something to compress or vibrate 
against in order create waves which is what we hear. In space 
there’s no air. Yep, it’s still a vacuum. So there’s nothing for the 
vibrations to compress against. Which means space is a sad and 
quiet place. And if you could have awesome space explosions 
(which you can’t see #4), you wouldn’t be able to hear them. So 
really what’s the point? I know they’re cool! 
 
7. Creating a gravity environment in space is easy 
They don’t call it rocket science for nothing. Okay, sorry, I 
couldn’t resist. But in all honesty you can’t just push a button on a 
spaceship and suddenly conjure gravity like magic. The way to 
create gravity in space is to create force that will push objects in a 
certain direction. On Earth that direction is toward the floor or 
the ground. On a space ship, that’s a little harder to simulate. You 
have to do it using rotation. 
 
If you spin a bucket of water in a circle upside down at the right 
speed, the water will be pressed against bucket and won’t spill 
regardless of whether the bucket is right side up or upside down. 
Using this same theory, you can spin a space craft at the right 
speed such that the people and the objects inside are pressed 
against the outer walls of the craft. This creates a gravitational 
environment. 
 
Where things get tricky is how you actually go about doing this. 
There are many arguments as to whether a giant spinning ring or 
a spinning tethered craft would work better, but I won’t go into all 
the details here because I could write an entire blog post just on 
that subject. (In fact, I did an entire senior design project on this.) 
 
That said, regardless of which route you go, it’s an expensive 
endeavor. Making something that large spin is difficult. There are 
a lot of logistics that go into how you get something to spin at the 
right speed. Too slow and you don’t get enough gravity. Too fast 



and you make people sick. And who wants puke on a perfectly 
good spaceship? I know I don’t! 
 
Once you get a craft spinning it should sustain itself. (see #3) But 
if for some reason you have to stop the spin or you want to do 
more than orbit (i.e. travel to other planets) then things get tricky. 
It’s hard to make a ship go the direction you want it to when it’s 
spinning. (Go watch that video in #3 again.) 
 
8. The sun is on fire 
It’s not really on fire, but it is really warm. Okay, fine… it’s blazing 
hot! But it can also be quite dangerous in space. Radiation is a real 
concern. On Earth the atmosphere helps protect people from the 
suns radiation to some extent.  
 
However, in space there is no atmosphere so space travelers are at 
a much higher risk of receiving higher doses of radiation. 
Protecting against radiation, especially large galactic cosmic 
radiation events, requires quite a bit of shielding. Radiation 
shielding can be one of the heavier parts of spacecraft. So think 
about that the next time you want to have a solar flare wash across 
your fictional spaceship. Not enough shielding and you could wipe 
out your crew. 
 
9. A light year is a measurement of time 
I know it has the word year in it, but a light year, is actually a 
measurement of distance used by astronomers to try and reduce 
the use of large numbers in their calculations. One light year is 
about 5.9 x 10^12 ft, which is a 59 followed by eleven zeroes. A 
HUGE number. The Sun is 92,960, 000 miles from the Earth or 
0.0000158 light years. Well that’s not sure a pretty number 
either, but when you start talking about other star systems that 
are tens of hundreds or even thousands of light years away, then 
things look a little cleaner when you can say something is 100 
light years away. 



 
And there you have it, nine misconceptions about space. This is by 
no means an exhaustive list of things people get wrong about 
space travel, but hopefully it helps put things in perspective. After 
all, they wouldn’t call it rocket science if it was easy. Heck, I have 
critique partners who ask me about crazy space scenarios all the 
time. And now you can too. Seriously feel free. Message me on 
twitter or on my blog. I’m always happy to analyze minor plot 
details, or major ones. 
 
A huge thank you to Dan for letting me take over his blog! I now 
return you to your regularly scheduled programming. 



Genetics Myths in Fiction Writing 
August 1, 2014 

The Expert: Dan Koboldt 

I know what you’re thinking: any guy can claim 
to be an expert on something when it’s his own 
blog. Yet in this case, it’s true: I’ve worked as a 
genetics researcher for the last decade, and co-
authored more than 50 publications 
in Nature, Science, JAMA, the New England 
Journal of Medicine, and other journals. 

Currently, I manage the human genetics group 
for one of three NIH-funded large scale DNA sequencing centers 
in the United States. MassGenomics, my work-related blog, is 
where I do most of my writing about DNA sequencing and its 
impact on our understanding of genetics. 

 

Genetics Gone Wrong: Common Misconceptions 
If I had to pinpoint a common theme among misconceptions 
about genetics in fiction, it would beoversimplification. 
Straightforward, guaranteed patterns of inheritance might fit 
nicely into your storyline, but they’re not the way the biological 
world works. Here are some common myths that I see, not just in 
sci-fi, but in other genres as well. 

 

1. Genetics has (or will have) awesome predictive power. 

The Human Genome Project (HGP) officially met its goal in 2003, 
when the public-private consortium published their draft 
assembly of our genome (24 chromosomes, 3.2 billion base pairs). 
Even though this was more than ten years ago, you probably 



noticed that we’re not living in a GATTACA world. Not that we 
haven’t learned a tremendous amount about the content and 
function of the human genome, of course, but understanding the 
relationship between “genotype” (changes at the genetic level) and 
“phenotype” (changes at the physical level) has proven difficult. 

That’s because the phenotypes we study are often complex ones 
that arise from a number of factors including genetics, 
environment, diet, age, etc. Predicting the outcome from genetic 
information alone is tough. 

 

2. People have different genes 

It’s common to hear phrases like “You’ve got good genes,” or “I 
got the gene for ___ from my father’s side,” as if having (or not 
having) a gene causes some effect. This is more of a terminology 
issue than a true misconception, but I thought I should make it 
clear: Technically speaking, we all have the same set of ~20,000 
protein-coding genes. It’s the genetic variation within and around 
these genes that gives rise to individual differences. 

In rare cases, someone will truly be missing one or both copies of 
a gene because of a genomic deletion event, but that’s usually bad 
news: now the protein encoded by that gene will be absent. Such 
large-scale deletions are rare, but they’re often found in patients 
with severe genetic disorders. 

The problem with this myth is that “gene” makes for a pretty 
useful colloquial term to talk about differences between people 
that have a genetic basis. If the 90-year-old grandfather character 
in your story said, “I’ve lived this long because I have good genetic 
variants in my genes,” it would be more accurate but wouldn’t 
sound natural. He’d more likely just say, “I’ve lived this long 
because I have good genes.” 

 



3. We have the same eyes, so you’re my daddy 

You’ve probably seen this cliche somewhere: a character figures 
out that someone is really his/her long-lost father because they 
share the same eye/hair color or peanut allergy. Yes, many of the 
traits underlying physical appearance have a genetic basis. 
Anyone who’s had kids can tell you that. Yet it’s not always 
straightforward, and certainly not something I’d rely upon for 
pseudo-genetic testing. 

Last year on my genetics/genomics blog MassGenomics, 
I debunked two human genetics myths, eye color and hair 
color. The major locus that controls eye color is on chromosome 
15, but as many as 10 different genes affect it. Further 
complicating the issue is the fact that eye color can change, 
particularly in the first few months of life. A lot of babies are born 
with blue eyes that eventually become brown or green. 

Handedness is another common miconception: twin studies 
show that genetic factors only influence 25% of hand 
preference. If two left-handed parents have a baby, there’s 
only a one in four chance that the child will be left-
handed. Case in point: my wife and I are both lefties, but two of 
our three kids are right-handed. 

 

4. People get a lot of mutations 

If we took two people and compared their genomes, base by base, 
we’d find around 3 million differences. That sounds like a lot, but 
it’s about 0.01% of the genome. In other words, we’re all 
99.99% identical at the genetic level. It is not correct to 
describe these differences as “mutations”. The term 
mutation implies the change of DNA sequence: the event during 
which one base becomes another. The differences you have did 
arise by mutation, but they did so a long time ago. 



In truth, virtually all of your genetic variants were inherited from 
your parents. New mutations do arise between generations, but 
they’re incredibly rare: you might have about 30 or 40 new 
variants that your parents don’t have, in 3.2 billion base pairs. 
Maybe one of those is actually in a gene. 

 

Getting Genetics Right in Fiction 

If you want to get the genetics and inheritance right in your fiction 
(and look smart doing so), here are some things you could do: 

 

1. Rely on the well-known genetic stories 

Despite everything I said about the complexities and uncertainties 
in genetics, there are some aspects that we understand rather 
well. Many of these are rare genetic disorders whose inheritance 
pattern and genetic basis are well known, like Huntington’s 
Disease. HD is a late-onset (middle age), caused by mutations in 
the HTT gene on chromosome 4. It’s autosomal dominant, 
meaning that if one of your parents has it, you have a 50% chance. 
And because it’s late-onset, you won’t know (without genetic 
testing) until you’re well into adulthood.  

The OMIM Database is a good place to look for information 
about rare, well-studied genetic disorders. 

You’ve probably also heard of the BRCA1 and BRCA2 genes, in 
which rare mutations can predispose to many forms of cancer, 
especially breast and ovarian cancer. There’s also a gene called 
apolipoprotein E (APOE) which is linked to Alzheimer’s Disease. 
There are three alleles (forms of variation) in the gene 
called ε2, ε3, and ε4. 

o APOE ε2 is relatively rare and may provide some protection 
against the disease. If Alzheimer’s disease occurs in a person 



with this allele, it develops later in life than it would in 
someone with the APOE ε4 gene. 

o APOE ε3, the most common allele, is believed to play a 
neutral role in the disease—neither decreasing nor increasing 
risk. 

o APOE ε4 is present in about 25 to 30 percent of the 
population and in about 40 percent of all people with late-
onset Alzheimer’s. People who develop Alzheimer’s are more 
likely to have an APOE ε4 allele than people who do not 
develop the disease. 
 

 2. Consider probabilities and maybe family history 

Outside of the well-understood genetic disorders (which usually 
have genetic testing available), most of the genetic effects that we 
have found are a matter of probability, not certainty. It’s not 
guaranteed that, if you have a mutation in BRCA1 or BRCA2, that 
you’ll get breast cancer. It’s must far more probable.  

In genetics, we often represent the risk as an odds ratio, which is 
the odds that a person will share a genetic trait (i.e. get a disease) 
if they have a certain variant, compared to if they don’t have a 
certain variant. For example, a genetic variant with an odds ratio 
of 10 means that, if you have the variant, you’re 10 times more 
likely to get the disease. It doesn’t have to be a disease, though. It 
could just as easily be a trait like red hair. 

In terms of predicting what traits and diseases a person might 
have, family history remains one of the most powerful 
indicators. If you’re a woman and your sister, mother, or 
grandmother had breast cancer, you’re in a high-risk 
category. You don’t need a genetic test to know that. 

 

3. Hang a lantern on the uncertainty 



Much of our understanding about the human genome, genes, and 
inheritance is changing. Experienced geneticists know that there 
are few absolute certainties. Groundbreaking and unconventional 
discoveries happen all the time.  

Believable scientists in your fiction should be aware of the 
limitations of knowledge. They should talk in terms of probability. 
And they should freely admit that we can’t always predict the 
future, even with genetics. 

 



The Science of Jurassic Park 
August 7, 2014 

The Expert: Mike Hays 

Today’s article is a guest post from 
microbiologist Mike Hays. He’s from 
Kansas, a tried and true flat-lander by 
birth. He has worked as a 
molecular microbiologist for 
over 25 years, has coached high 
school sports, and is a middle grade 
author. 

 

The Science of Jurassic Park 

When the 
small Procompsognathus appeared on the Costa Rican beach in 
JURASSIC PARK as I read the book for the first time, I jumped 
out of my chair with excitement and hit my head on the light 
fixture. By the time I settled back down with the book in one hand 
and a towel pressed against the cut on my scalp with the other 
hand, I was hooked. After the revelation of the cloning of 
dinosaurs and the science involved, I was firmly in “can’t-put-
this-book-down-or-even-talk-to-my-wife” mode. I still re-read the 
book about every five years and that magic is always there, a 
magic grounded in the book’s science and technology. 

I was a fledgling molecular microbiologist when the book first 
came out. I was learning the technology of molecular cloning and 
the revolutionary new technique of polymerase chain reaction 
(PCR). I remember the science of JURASSIC PARK, both the 
fictional and the actual science, created an uproar within science 
community and led to the big question: 

Could we really clone dinosaurs? 



Scientists thought about it. 

Scientists argued about it. 

Scientists wrote about it. 

There was much debate about cloning, sequencing, embryology, 
and paleontological theories on dinosaur behavior. What was 
perhaps overlooked in the discussion was the fact that JURASSIC 
PARK was a science fiction thriller. Michael Crichton did such an 
exceptional job building the world, I think we all got caught up in 
the possibilities he presented. 

In science fiction, the science need not be 100% accurate; the 
science needs to be plausible and logical within the world build. In 
my opinion, Crichton does that rather well in JURASSIC PARK. 
He lines up the scientific details, everything from large cobra 
venom-like protein toxins to genomic space-filling frog DNA, and 
ticks them off like a timer on a bomb counting down the seconds 
to disaster. 

The Good Science Things 

Here are some of the good science things in Jurassic Park. 

1. Dinosaurs! 

He brought the most cutting-edge theories in paleontology to life 
within the framework of the most exciting new molecular 
technology ever discovered. He re-invigorated dinosaur mania for 
a whole new generation. 

2. Chaos Theory. 

To me, the most impressive science facet of JURASSIC PARK was 
the integration of chaos theory into the story. Chaos theory is 
when small changes in the initial conditions of a complex system 
lead to drastic changes in the results. 



I like the double pendulum chaos animation at the 
following YouTube link as a model to illustrate the basics of chaos 
theory. The hinge in the center of the pendulum’s arm is the small 
change in the system. As the pendulum swings, it pretty much 
holds to an orderly swing pattern for about 5 trips. After the 5th 
trip, the order breaks down and the arm goes haywire. The small 
initial change manifests into a totally chaotic pattern. 

Now, think back to JURASSIC PARK. The first part of the visit to 
the park is relatively ordered, just like our pendulum model. Then 
one by one the compounding small mistakes, which existed in the 
park’s plan from its inception, begin to crumble the perceived 
order of the entire system. 

Every facet of the JURASSIC PARK vision tumbles into chaos. 

3. Molecular biology. 

JURASSIC PARK pushed the limits of the fledgling molecular 
biology knowledge base in the late 1980’s. Crichton did the best 
with the technology he had available and did his best to be 
accurate. In areas where he was weak in his knowledge base in 
JURASSIC PARK, such as the sequence database information 
errors in some of the representative Genebank sequences, he 
sought in bioinformatics experts as consultants for his sequel, 
LOST WORLD. 

The Stretches in Science 
Here’s where Michael Crichton took more creative license and less 
hard science. 

1. The Genome Factor. 

Cloning basically means to copy, so if you want to clone 
something, what do you need, first and foremost? An intact 
genome. 



But, finding a genome template from ancient samples with 
enough intact information in the blueprint to produce more than 
a few genes is very difficult. The quality and amount of ancient 
DNA depends on the sample preservation and natural 
degradation of the genomic DNA. DNA, the chemical strands that 
contain the genetic instructions for the development and function 
of living things, is a fairly stable biological molecule. DNA is stable 
enough that LIFE trusts it with its past, present, and future. But, 
DNA degrades over time. It is difficult to find intact pieces in 
ancient DNA, especially in amber-trapped insects found in South 
American rainforest environments, as laid out in JURASSIC 
PARK. The extraction of the blueprint DNA from this source 
would probably not produce enough viable genetic information to 
clone even one deadly claw. 

Recent advances in extraction technologies, enrichment of target 
DNA, and incredible jumps in genome and whole organism 
sequencing science increased the prospect of someday being able 
to cloned prehistoric animals. 

Recent reports of successful sequencing project of wooly 
mammoths (10,000 years old), Neanderthals (38,000 years old), 
the genome of a girl belonging to an early species of Homo 
sapiens called the Denisovans – a close relation to the 
Neanderthals – who lived about 80,000 years ago (The study 
even reports she had brown eyes, hair and skin!). To push the 
envelope even further, the entire genetic sequence of a 700,000 
year old extinct species of horse was published this year in the 
journal, Nature. 

Interesting to note, all these ancient samples were discovered in a 
frozen state. Having probably been frozen for millennia, the DNA 
was better preserved than anything found in rainforest 
environment, amber-trapped insects. The result was a better 
genomic template and better templates = better sequence. 



These advances in genome sequencing have stretched the ability 
of scientist to gather genetic information from extinct organisms 
almost a million years old. Not quite to the age of dinosaurs yet, 
but I hold out hope we may someday find a 65 million-year-old 
frozen dino-popsicle containing a solid genome. 

 

2. Embryo Availability. 

Another scientific criticism from back in 1991 was the limited 
available choices for embryo development once a clone was 
established. The synthetic eggshell technology in the book was an 
easy out in this regard, but really wasn’t a applicable real-life 
method to hatch a dinosaur clone. Cloning dinosaur embryos may 
be one thing, but actually hatching and raising viable progeny is a 
whole different ball of wax. 

In 2014 technology, with advances in stem cell technologies and 
the ability to reprogram a blank cell with a new set of DNA 
instructions, perhaps this hurdle could be overcome if we can 
learn to piggyback on existing natural reptilian systems. 

 

3. Time Scale. 

As a professional scientist, I am pretty certain the discovery, 
development (especially on a scale of cloning dinosaurs) AND 
building a secret theme park on Isla Nublar, would have easily 
taken more than a decade. Even with a well-funded army of 
scientists, cutting-edge laboratories, and all the Cray 
supercomputers one could get one’s greedy hands on, it would 
have been a LONG process. Plus, how did they sneak all this 
technology and equipment past the regulatory agencies? 

 

That’s What Sci-Fi Does 



So, from a pure scientific standpoint and within the science 
knowledge base of the late 1980’s, Michael Crichton did a pretty 
darn good job with the genetics and molecular biology in 
JURASSIC PARK. He took these cutting-edge technologies and 
crafted a very entertaining and thought-provoking story world. 
Sure, there were reaches, but the reaches in science were plausible 
and logical within his story world. 

Besides, can’t we give Michael Crichton a pass on some of the 
science flaws? He cloned dinosaurs! He lit a fire under the 
imagination of science and technology and raised the bar on the 
possibilities of new fantastical projects could actually happen. He 
sowed a seed in young scientist for future discovery. 

That, my friends, is successful science fiction. 

And that is enough for me. 

(Just keep me away from Steven Spielberg and that cartoon DNA-
strand narrated, animation ride he used to explain the 
background science of Jurassic Park to visitors in the movie. 
Grrrr….) 

Now, where did I put that tattered paperback copy of JURASSIC 
PARK? I’m ready for a re-read. 

 

More About Mike Hays 

Mike Hays writes from a boy point of view and hopes to spread his 
particular style of stupid-funny inspiration through his books, 
blogs and social media. His upper middle grade historical fiction 
novel, THE YOUNGER DAYS, is about a family’s survival in the 
fallout from the violent Border War over “Bloody” Kansas.  

He is part of the #MGLitChat host team for the Thursday evening 
weekly Twitter chat dedicated to the lively discussion of all things 
middle grade bookish. 



Connect with him on Twitter: @coachhays64. 



Wildlife Biology in Fiction 
August 14, 2014 

The Expert: Rebecca Mowry 

Today’s expert is wildlife biologist 
Rebecca Mowry. Over the past 10 
years, she’s spent countless hours in 
the field with wolves, woodpeckers, 
mountain lions, river otters, and a big 
salamander called a hellbender.  

Here’s how I know she’s the real deal: 
yesterday at work her pickup got 
stuck somewhere and had to be towed 
out; she came home covered in mud.  

We’ve had fascinating 
conversations about deer and 

predators and the evolution of migration patterns. You 
should follow her on Twitter. 

 

Today, she offers some tips on gettng wildlife biology right in your 
fiction. 

Wildlife Misconceptions in Fiction 

As a wildlife biologist, I encounter a lot of misconceptions about 
wildlife in books or film/TV that irritate me to no end. In many 
cases, even a little bit of research could clear these things up. I can 
think of a dozen species-specific misconceptions off the top of my 
head (mostly behavioral in nature), but I’m going to pick a few 
general examples. 

1. I can put a cactus wren in Maine, no problem. 



This remark stems from one of my favorite films, The Shawshank 
Redemption. You know that scene where Red finds Andy’s money 
under a rock wall in Maine? Yeah, that bird singing in the 
background is a cactus wren, and cactus wrens live in the 
Southwest. Near cacti. 

 

Another classic example is the Coca-Cola advertising campaign 
featuring polar bears interacting with penguins. Sure, it’s cute, 
and Coke can get away with it, but I’m fairly certain it drove every 
zoologist bonkers. 

 

What’s the problem? I like a little anthropomorphism as much as 
the next person, and I can shrug off the image of one the most 
aggressive carnivores on the planet sitting next to a family of 
penguins as the lies of advertising. After all, nobody really thinks 
that happens (at least, I hope not). What I can’t stand is that Coke 
ignored the fact that polar bears live only in the Arctic, and 
penguins live only in the Antarctic. 

I am forever irritated by simple mistakes like this in film and TV. 
But it applies to novels too. For the love of all that is furry and 
feathered, look up a species’ habitat/geographic range before you 
put it in your story. Keep desert animals in the desert, forest 
animals in the forest, and so on. 

This happens so often, especially with birds. The problem is that 
people love animals – which is, in my opinion, a great thing – but 
it makes it more likely that your readers will know more than you 
expect them to. Birdwatching is becoming more and more popular 
with the public, increasing the odds that your lack of research will 
be noticed and scorned. 

Oh, and to add to the confusion, lots of animals migrate. So don’t 
try to tell me about the turkey vultures circling your lost MC in 



Montana in the winter, because they’re only there in the 
summertime. 

 

2. The geographic range and habitats of my species never 
changed 

If you’re writing any kind of historical fiction, you should be aware 
that the range and habitats and even appearance of a species can 
change over time. For example: 

o Prior to the red/gray wolf’s extirpation from the eastern U.S., 
there were no coyotes there. 

o Until a few hundred years ago, jaguars lived throughout most 
of Arizona, New Mexico, Texas, and even Louisiana. 

o Horses were brought to North America in the 1400s, but they 
actually evolved here, before being wiped out by the ice age 
10,000-12,000 years ago. 

o Recent climate change is causing shifts in migratory patterns 
of a wide variety of birds, as well as changes in plant 
communities 

Just like any other facet of historical fiction, it’s worth it to 
research what the wildlife community would have looked like back 
when your story takes place. In North America, most habitats 
have changed drastically since the advent of Europeans (and even 
since the advent of the first humans, period). You can probably 
get away with a lot of stuff, but you want your novel to be 
authentic, don’t you? 

 

3. All wildlife biologists are park rangers, game wardens, 
or TV show hosts. 

 

My friends and I all got tired of the “Wildlife biology? What are 
you going to do with that, be a park ranger?” comment in college. 



In fact, I was just watching an episode of the West Wing where 
C.J. Cregg gets a visit from a park ranger. This park ranger 
proceeds to tell Cregg’s assistant that he studied shrub/range 
ecosystems, and that it was a good thing the Park Service hired 
him, because he wouldn’t have had anything else to do. Clearly the 
writers of the show fell victim to the myth that “Park Ranger” is 
our only career path. 

I’ll admit that I felt this way for my entire childhood. I grew up on 
Steve Irwin (may he rest in peace) and Jack Hanna, and I didn’t 
even know you could study wildlife biology in college until I was 
17. I thought that if you loved animals, you had to be a 
veterinarian. 

Now, of course, I know that the field is incredibly diverse. Wildlife 
biologists do lead tours in natural areas, arrest poachers, and 
educate the public on TV. But they also trek into remote jungles to 
document rare and unknown species. They survey deer and 
turkeys to set yearly harvest quotas for hunters. Thousands of 
university professors research wildlife behavior, evolution, 
habitat, and threats to conservation.  

Each state has an agency (like Texas Parks and Wildlife) dedicated 
to wildlife research and management, and there are several 
federal entities that do this as well (the US Fish and Wildlife 
Service, the US Forest Service, the US Geological Survey). Then 
there are non-profit organizations that do their own work toward 
species and habitat conservation, like the Sierra Club, the Nature 
Conservancy, and the World Wildlife Fund. They all employ 
wildlife biologists. 

And we’re also not all tree-hugging, granola-eating hippies. Many 
biologists love game animals and hate predators. Many biologists 
love predators and hate hunters. Many biologists love everything. 
And some biologists are tree-hugging, granola-eating hippies. 
 
4. Forensics is only for people. 



The US Fish and Wildlife Service Forensics Laboratory in 
Corvallis, Oregon begs to differ. 

Illegal harvesting and animal trafficking (for medicinal uses and 
the pet trade) are just two common wildlife-related crimes. To 
combat these issues, scientists have developed a variety of tools – 
as well as employing traditional forensics – to uncover evidence 
and catch the culprits. Almost any forensic analysis that can be 
done on human samples can be done on wildlife samples, but I’m 
more familiar with the molecular side. 

Molecular ecology and conservation genetics are growing fields in 
wildlife biology, and the sky’s the limit when it comes to the power 
of DNA in unraveling ecological mysteries – and solving wildlife-
related crimes. I actually got my master’s degree on a genetics 
project involving “counting” river otter populations in Missouri 
from scat samples. Yes, scat. There’s DNA in there, did you know? 

With these and other methods, biologists can use DNA from 
elephant ivory to determine where the elephant came from (a 
legal harvest zone versus a protected habitat). They can examine 
the DNA of fish meat at the market to make sure protected species 
are not being harvested and sold. Incorporating these types of 
tools could make for an interesting crime novel, I think, or 
provide an unexpected source of evidence. 

 

5. We know just about all there is to know about wildlife 
and ecosystems. 

Wrong, wrong, wrong! We’re still learning. Constantly. 

Scientists are continuing to unravel the evolutionary history of 
wildlife species. Advances in genetic analysis have a lot to do with 
this. That’s why taxonomists (the people who classify animals into 
taxonomic groups) are always changing the scientific names of 



stuff, much to the dismay of people like me who had to memorize 
them in college. 

In addition, the effects of contemporary environmental challenges 
make up a large proportion of current wildlife research. A lot of 
what is happening in our world today is unprecedented, and in 
most cases, we can only speculate how these changes will affect 
wildlife species (and potentially humans!). 

Birds are changing the timing of reproduction and migration due 
to climate change. Grizzly bears and polar bears may be 
hybridizing because of range constriction (again due to climate 
change).  

Overfishing may be causing trophic cascades running all the way 
down the food chain; e.g. seals and sea lions decline due to lack of 
food, orca then run out of seals and switch to sea otters, and sea 
otter declines result in an overpopulation of sea urchins, which 
damage kelp forests, which are an important habitat for a number 
of diverse marine organisms. Other challenges include habitat 
degradation affecting animal behavior and food habits, and 
wildfire suppression preventing naturally occurring fire cycles to 
which plants and wildlife had evolved. 

We’re still learning just how important these issues are, and 
whether we need to intervene to prevent species extinction, 
catastrophic wildfires, and other negative effects. 

 

6. There will be no animals in the future. 

This applies especially if you want to write futuristic science 
fiction. While I can’t say with certainty that this statement isn’t 
true (I can’t see into the future), I find it highly unlikely. 

 
Certain animals and plants can survive in any number of tough 
situations; that’s part of the beauty of mutation and evolution. I’m 



simplifying this a lot, but consider the Cretaceous-Paleogene mass 
extinction 66 million years ago that killed off the then-
predominant terrestrial vertebrates, the dinosaurs. Many small 
mammals were able to survive the extreme environmental 
conditions that the very large reptiles couldn’t. That ushered in 
the explosion of mammalian diversity which allowed mammals to 
evolve into many of their current forms (including humans). 

Humans may be one of the most devastating forces of “nature” 
when it comes to species extinction, but don’t forget that there are 
many species that thrive in human-dominated landscapes, like 
pigeons, feral dogs, rats, and cockroaches. There are even some 
that aren’t quite as “nasty”, like white-winged doves, peregrine 
falcons, red foxes, raccoons, and coyotes; in fact, I worked on a 
project in urban Orange County, California where we observed 
bobcats and coyotes making their home in culverts and office-
park drainage systems. 

Animals adapt, and evolution is still occurring. We may not be 
able to predict exactly what this will mean for the future, but it 
means you, as a science fiction author, have a lot of artistic license 
here. 

 

How to handle wildlife biology in your novels 

Here are some tips for handling these topics well in your fiction. 

 

1. Do your research. 

If you want to make your story as authentic as possible, make sure 
you’re describing the appropriate ecosystems and animal 
communities. There are tons of resources on the internet for 
this: ebird.com for birds, iNaturalist.org for everything, and even 
Wikipedia gets things right most of the time. 



 

2. Have fun with it! 

Because we’re always learning, there’s a lot of wiggle room for 
using wildlife in fiction. For example, G.R.R. Martin decided to 
use ravens as messengers in his fictional world, and while I’ve 
never heard of them being used as such, Corvids (the taxonomic 
group of which ravens are a member, and includes crows, jays, 
and magpies) are known to be highly intelligent.  

Recently, scientists have observed New Caledonian crows not only 
using tools, but using sequences of tools and showing ability to 
reason. Other crow species have been known to use passing cars 
as tools to crack nuts. In Washington, scientists (using Dick 
Cheney masks) demonstrated that crows can recognize human 
faces. 

Here’s a fun TedTalks video about crow intelligence. 

There’s a lot of license when it comes to using animals in fiction, 
and while I’m not saying you need to be 100% ecologically 
accurate, I’d at least like your details to be believable. In The 
Hunger Games, Suzanne Collins bred genetically-altered jays with 
wild mockingbirds to create the mockingjay.  

Jays and mockingbirds are classified into different taxonomic 
families (which makes hybridization less likely), but I still find 
this to be an excellent incorporation of wildlife behavior into a 
futuristic story. Use your research on species’ habitat needs, 
evolution, and behavior to come up with a mind-blowing 
prediction of futuristic animal communities. 

 

3. Contact a wildlife biologist if you have any questions. 



Seriously. There are so many of us. Find a biologist at your state 
agency, a federal biologist, or a non-profit. We’ll probably be very 
happy to help you. 

 

About the Author 

Rebecca Mowry works as a biologist with the Texas Parks and 
Wildlife Department, where her world revolves primarily around 
deer, but she still gets to do other fun stuff. About a year ago she 
began writing The Front Range, a story which hints at an ancient 
connection between humans and the world we live in, and was 
inspired by her experiences. 



Writing Outside the Human Box 
August 21, 2014 by dankoboldt 2 Comments (Edit) 

The Expert: Brie Paddock 

Brie Paddock (@bookstoregirl) is an intrepid biology professor by 
day and aspiring writer by night.  She teaches animal anatomy 
and physiology to enthusiastic undergraduates and creates 
fantasy lands of dragons and to emotionally torture her 
characters.  She holds a PhD in Biomedical Science, focusing in 
molecular, cellular, and integrative neuroscience from Colorado 
State University and is currently seeking representation for her 
first fantasy novel, Bones of the Progenitors. 

 

Thinking Outside the Human Box 

We are surrounded by representations of humans at the pinnacle 
of society, communication, technology, with little room left for the 
other thousands of species that share our planet. Da 
Vinci’sVitruvian Man, a beautiful piece of art that relates 
architecture to the proportions of a human man, shows just how 
self-centered we are, despite being only one of nearly 9 million 
species on this planet. 

But speculative fiction goes beyond the limitations of the 
mundane and into the realm of the fantastic. Elves, dragons, 
vampires. Tolkien, McCaffrey, Stoker. Love them. But it’s been 
done. You can dust off these supernatural beings, reinvent an 
aspect, tweak a trope. Or you can invent your own monsters and 
aliens. Give them their own form, their own behaviors, their own 
motivations, thoughts, strangeness. Make them real. 
 

The Truth About Flies 



I spent many years putting electrodes into the nerves of fruit flies 
to see, exactly, how they work. This (among some other things) 
earned me a PhD with a focus in neuroscience. You probably 
know that they can smell bananas better than we can. But fruit 
flies also: 

o Flirt with each other 
o Can get jet lagged 
o Learn and remember things that happen to them 

I’m not trying to get you to write about fruit flies as your next 
alien or fantasy villain or mount for your hero in plate mail. But 
think about this: our brains are not fundamentally different from 
those of other animals. 

 

What Makes Us Human? 

Most people are shocked to discover that flies show other complex 
behaviors over which we feel possessive. Our job as writers of 
fiction is to support those ideas with words that resonate with 
readers and make them question and assess their own humanity. 

Humanity is defined in many ways and most of us feel fairly 
comfortable that we are the dominant species on the planet. But 
what measurable thing makes us human? Tool use? Warfare? 
Monogamy? Love? Depression? Enjoyment of the society of like-
minded individuals (with apologies to Jane Austen)? 

When Jane Goodall revealed that chimpanzees waged war on one 
another, many were shocked to have another species invade a 
sphere thought strictly the purview of humans. 

 

Humans Are Animals 

Here’s a myth I want to dispel. Humans aren’t different from 
animals. We are animals. Each character you write about is an 



animal. Humanity is a nebulous ideal and can be represented by 
characters other than humans. 

So, let’s get to some nitty gritty science ideas that can help you 
break out of the human box when designing characters. How can 
you make a new species that’s interesting, different, but 
understandable and relatable to your readers? Let’s talk 
differences. 

 

Animal Senses 

Many animals have senses — sight, smell, hearing, olfaction, 
touch — that outstrip our own. Most people are familiar with the 
idea that dogs have a sense of smell that far outstrips ours, but 
many people don’t realize the diversity of animals that have 
sensory systems far superior to ours. Much like children unaware 
of the double meanings of words used by our parents, we sense 
only a portion of the world around us. 

 

Sight 

Most animals have the ability to see. Light enters our bodies, and 
we have specialized cells and tissues that change when that light 
hits those cells. That is the basis of all sight, from jellyfish that 
floats in the ocean, to a hawk circling above a field and searching 
for a tasty mouse in the grass. 

Light is type of energy; we perceive it as having color and 
brightness. Our eyes have two types of cells that allow us to see 
color; rods and cones. Rods are active at low levels of light, so they 
allow us to see in the dark. Cones, which are active at brighter 
light levels, provide color vision. Special proteins in rods and 
cones, called opsins, help us distinguish between different colors. 
People who are red-green color blind, for example, lack the opsin 
that distinguishes these two colors. 



 

What if an animal had different opsins in their rods? Could they 
see color at night? What if an animal had another opsin? Could 
they see colors we can’t? 

The answer to that last question is yes. Birds have additional 
opsins that allow them to see beyond the wavelengths of light that 
humans get to enjoy. Other animals that can see UV light include 
butterflies, bees, salmon, and reindeer. 

 

Hearing 

Sound provides a different realm. Relatively few animals can 
actually sense sound, a fact that surprises most humans partially 
because we use sound to communicate so thoroughly, constantly, 
and urbanely. Why? 

In part, because we live on land. 

Anyone who has been to a loud beach or swimming pool has 
experienced the apparent decrease in volume when you dunk your 
head (with your accompanying ears) under the surface of the 
water. Sound waves don’t travel as effectively through water and 
many animals live underwater. 

But there are two fascinating things that fish do to sense their 
environment. Some fishes use bones along their spine to hear 
sounds otherwise rendered too faint by traveling through the deep 
ocean. 

 

Other Senses 

Some voracious aquatic predators, including sharks and rays, use 
a sense that is completely foreign to us as they hunt their prey. 
They have pits along their lower body that allow them to sense the 



bioelectricity. Their prey can remain utterly immobile, invisible 
under the sand, but the prey can’t stop their own brains from 
working or hearts from beating. So the rays and sharks prey upon 
that weakness. 

Sharks aren’t very nice. But the chubby, pollinating, bumbling 
honey bee uses electroreception, too. Just like a person shuffling 
their feet on a thick carpet, bees accumulate static electricity when 
their wings rub during flight. Some of that charge is transferred 
when they visit flowers. Bees use electroreception to determine 
whether which flowers have recently been visited by other bees, so 
that they don’t waste their own time and energy. 

 

Don’t Limit Your Creations 

There’s more to this world that we can see or hear, smell or sense. 
But that doesn’t mean our characters have to be similarly limited. 

Evolution begins every animal with a mistake, an aberration in 
the genetic code. Most of these mutations condemn their owners 
to certain death, but a powerful few have created all the terrifying 
squid and fluffy bunnies of our planet. Next time you design a 
monster or an alien, make a mistake. Make a thousand. Then see 
which one survives the natural selection of your story. 

 



Medical Misconceptions in Fiction 
August 28, 2014 

The Expert: Karyne Norton 

Karyne has worked as a labor and delivery 
nurse for nine years and been an avid 
reader for twenty-five years. She’s also a 
wife, mother, photographer, missionary, 
and writer of fantasy and science fiction. 
You should follow heron Twitter and 
check out her blog, Because of Books. 

 

Medical Misconceptions in Fiction 

I haven’t been able to watch shows with hospital scenes for the 
last decade, and I cringe or skim when I run into medical 
misconceptions in books. I wish I could ignore them, but they 
stand out to me like bad grammar to an English teacher. My hope 
is to help writers get through some of the common pitfalls of 
writing about medical situations when they don’t have any 
medical training. 

 

Misconception #1: CPR is for living patients 

I can’t tell you how many times I’ve seen writers mess up CPR. 
One of the first things they teach us in Basic Life Support is that 
you can’t screw up CPR because the person is already dead. Your 
goal is to bring them back life. BUT if the patient is talking, 
moving, breathing, or has a heartbeat, you should NOT be doing 
CPR. 



 
Real CPR Training 
If your character comes across an unconscious person, and they 
have any medical training, here’s what they’ll do. 

1. They’ll gently shake them and call their name (or shout 
something) to see if they wake up. 

2. They’ll ask for people around to call for help/911. If the 
patient is old or young, they might ask for an AED 
(automated external defibrillator). 

3. Sometimes (especially on children) they’ll check for 
breathing. It used to be taught ABC (airway, breathing, 
circulation), but for strangers they don’t recommend mouth 
to mouth, and recent studies have shown that circulation 
should be prioritized because our blood has plenty of oxygen 
to circulate without rescue breaths. Children tend to have 
healthy hearts, so if they’re unconscious it’s usually because 
they choked or drowned. 

4. Most often they’ll immediately check for a pulse on the neck 
or wrist. If there’s no pulse, they start chest compressions. 
Chest compressions look awful. If they don’t look awful, 
you’re not pushing hard enough. Bones break. 

5. When an Automated External Defibrillator (AED) is 
available, they use it. (DK note: follow that link and read it. 
You might save someone’s life). 

6. They continue this until an ambulance arrives. 
 

When this happens to a patient in a hospital setting, the same 
general steps are followed, except when someone calls for help, 
they push a code button on the wall that alerts an entire team of 
medical professionals to come to the room with a code cart. This 
is often depicted as a chaotic moment, but honestly it’s more like a 
highly intricate dance. The first person to find the patient is 
generally the one to do chest compressions. 
 



The next to come will start giving oxygen through an ambu bag. If 
there isn’t already an IV someone starts it. Another person sets up 
the code cart and hooks the patient up to the EKG monitor. 
Another simply records everything that’s being done at what time 
so they can chart it all later. Usually there are 5-10 people that 
walk in within a minute (if not sooner). 

When the anesthesiologist arrives, the person in charge of airway 
assists him while he gets the patient intubated and compressions 
are paused during intubation. The patient’s primary doctor 
usually stands and watches everything that’s being done and gives 
out orders. Others in the room are encouraged to voice any other 
ideas or steps that might have been missed. 

There’s a lot happening at one time, but don’t think for one 
second that it’s disorganized. The code teams in hospitals are 
trained to respond to every code in the hospital, and depending on 
the size of the hospital, there can be a handful each day. 

 

Misconception #2: Babies fly out in one push 

This is the absolute hardest one to please me on because it’s MY 
area. If I love a book and a delivery scene shows up, I tend to skim 
out of fear that I will forever close the pages. Your personal labor 
experience is yours and probably shouldn’t be your character’s. If 
you barely made it to the hospital and your babies practically slid 
out, please realize it’s not common. I’m about to make up some 
statistics on the fly, but these are based off what I’ve seen while 
working on a labor and delivery unit.  

I would guess that 30-40% of our patients have inductions. Many 
of those inductions last DAYS. Another 30-40% (there’s definitely 
crossover) end up with C-sections. Yes, your character can have a 
C-section. It could even be planned. Only 5-10% of people labor 
without getting an epidural. I’m sure your character is a very 



strong woman with a high pain tolerance, but that doesn’t have 
anything to do with whether or not she would get an epidural.  

And the women that don’t get epidurals? They don’t all scream 
bloody murder. Some don’t make a sound. 

 

Misconception #3: IVs are needles 

This is a pretty quick fix, but I see it often enough that it’s worth 
mentioning. When an IV catheter is inserted a needle is used, 
BUT the needle is immediately removed and a plastic catheter is 
all that remains. This is a common misconception among patients 
too (especially ones that like to complain). Don’t have your 
characters notice the needle in their arm or complain about it 
being sharp. Or if they do, have your nurse character set them 
straight so you get a smile out of this reader. 

 

Misconception #5: Meds are used to shut people up 

This is incredibly illegal, and for some reason writers like to have 
their characters being given meds that knock them out left and 
right. “You have a scrape on your elbow? Here, let me start an IV 
for no reason other than to give you an incredibly potent narcotic 
that I happen to have in my pocket and I can’t possibly already 
have an order for. That way you’ll fall asleep super confused and 
the reader will want to turn the page.” 

That’s seriously how I read those scenes. In the hospital setting, 
we need a physician’s order to give any kind of medication. Even 
oxygen requires an order. In emergency situations, there’s almost 
always a doctor present to give us that order, but we can’t just pull 
it out of our hat. Narcotics (and most every medication) are kept 
locked up in medication dispenser that require pass codes and 
fingerprints to access. 



 

We also have to get permission from the patient to give any 
medication. If a patient is in hysterics and needs to be restrained 
in some way, most hospitals have policies requiring TWO 
physicians agreeing that the physical restraints or medication 
(never both) be used. And these are very rare occurrences. 

Now, I’m not gonna lie. Medications get used to shut people up, 
but it’s usually done by the nurse strongly encouraging the patient 
to ask for the medication. Nursing licenses are too hard to earn 
just to lose over a stupid narcotic and an annoying patient. 

 

Misconception #6: Teens get treatment without parental 
sign-off 

Be careful what you have your YA characters getting done without 
parental figures present. In emergency situations, minors are 
treated in order to save their lives. But pain medications won’t be 
given out to every crying kid. You may not always need parent 
permission to get an abortion, but if that same girl shows up at the 
hospital 6 months later wanting an epidural, mommy or daddy 
better sign for her. Some of these issues are state specific, so do 
your research. 

 

How to Get the Medical Stuff Right 

I’m only scraping the surface of medical misconceptions. 
Someone who works in an oncology unit or cardiac unit might 
have very different things to point out. So what’s a writer to do? 
Make a nursing friend. Or two. Or twelve. Honestly, we’re very 
friendly people and we LOVE talking about our jobs. Just be 
aware that you might hear more than you want, and you might 
not want to eat while we talk. 



Mental Illness In Fiction: Getting It Right 
September 11, 2014 

 

About the Expert 

Kathleen S. Allen is a Psychiatric Nurse 
Practitioner (actually, a Psychiatric Clinical 
Nurse Specialist, similar to a NP) with five 
years experience as a psychiatric NP and 
two years experience as a psychiatric RN 
(registered nurse).  

In case you’re wondering what a 
Psychiatric NP does, they’re independent nurses with a four-year 
degree in nursing and a two-year master’s degree in nursing along 
with being either a nurse practitioner or clinical nurse specialist.  

Kathleen also has a Doctor of Nursing Practice degree which is a 
clinical doctorate, meaning more clinical-based rather than 
research-based like a PhD. 

You should check out her website and Tumblr blog or connect 
with her on Twitter. 

 

Mental Illness in Fiction: Get It Right, Please 

A NP evaluates patients, diagnoses, orders medication if needed 
and does education around mental health issues. I’ve seen the 
gamut of mental illness, all the way from mild anxiety to full-
blown psychosis in a bipolar disorder or schizophrenic or 
depressed patient. I’ve treated patients with suicidal tendencies, 
attempted suicides and patients undergoing ECT (electroshock 
therapy and no it’s not like it was in ONE FLEW OVER THE 
CUCKOO’S NEST), and medical illnesses that seemed like 
psychiatric ones but weren’t. Yes, that happens. 



 

Like you, I am also a writer (see my Amazon page or my 
website for my books) but I’m also a mental health professional. 
When I read a work of fiction that either deals with mental illness 
in some way or the main character has a mental illness it’s usually 
with some degree of trepidation. More times than not they get it 
wrong. 

 

Some Facts About Mental Illness 

1. Having depression doesn’t mean your character can’t 
still have fun or laugh or be social. Your character can do all 
those things and still have depression. Also, one of my pet peeves 
is saying you’re depressed because_________. Your character 
isn’t depressed, they’re sad or blue or down but unless they’ve 
been evaluated and diagnosed with depression, your character 
needs to not say this. 

 

2. A character who has bipolar disorder may have manic 
episodes or they may not. They might be severely depressed 
or only have moderate depression. Bipolar Disorder has a 
spectrum of symptoms. 

3. No one who has Dissociative Identity Disorder (used to be 
called split personality) would kill someone when they are in one 
of their alter personality states unless the core personality would 
also kill. Your character would not have amnesia after killing 
someone. This disorder is rare (and some medical professionals 
don’t believe it exists at all) so be careful using it. 

 

4. Talking about suicide does not mean your character 
will push the person into attempting suicide. It was 



already on their minds. Also, someone who cuts is not suicidal as 
a general rule. 

 

5. Your characters don’t stop hearing voices when they 
are in a psychotic episode overnightafter taking an anti-
psychotic medication. Sometimes they won’t stop at all. It can 
take weeks to months. Know the difference between a 
hallucination and a delusion. They are not the same thing. And 
when people have hallucinations they don’t only see things that 
aren’t there, they may hear things or smell things that aren’t there 
too.  

And if they are in a psychotic episode, it would be difficult, if not 
impossible to function in their daily lives by going to school or 
work or maintaining a romantic relationship or really any 
relationship. Psychotic patients are not dangerous. Are there 
exceptions? Of course and those are the ones we hear about in the 
news. But as a general rule, they aren’t. 

 

6. Anti-depressant medications don’t change your 
personality. They allow your characters to be able to function in 
their daily lives. Some medications have worse side effects than 
others but in books I’ve read when the main character is on these, 
either there are no side effects mentioned or the main character 
has them for one day.  

 

I used to tell my patients unless you develop a rash/hives or can’t 
breathe (same with any medication), most side effects go away 
within three to five days. Some have longer term side effects so it’s 
best to consult a medical professional about them unless you have 
first-hand knowledge about the medication. It usually takes 6-8 



weeks for anti-depressants to work although some work in a 
shorter amount of time. 

 

7. Obsessive Compulsive Disorder (OCD) is not 
humorous. Patients with this disorder hate that they have to 
check things over and over, it’s not funny or cute and one of the 
reasons I never walked the TV show, MONK. Can your characters 
have mild OCD or OCD tendencies? Yes, it doesn’t mean they have 
OCD. If they go back to make sure their house is locked twice, or 
they left the stove on, it’s not OCD. 

 

8. Hearing voices might mean your character is 
schizophrenic, or it might mean they are in a bipolar 
episode or have severe depression. Some medications (not 
psychiatric ones) can cause psychosis too, also some recreational 
drugs. Some medical illness can also cause depression, that’s why 
it’s important for you, as the writer to get your facts straight. 

 

Getting Mental Illness Right in Fiction 

The bottom line is, do your research. If in doubt, call a medical 
professional and ask them before you write. The DSM-IV (now the 
V is out) used to be the book I used for diagnosis. It explains the 
symptoms for each disorder, including personality disorders 
usually there’s set number of symptoms a patient has to have 
before being diagnosed with a certain disorder. 

Of course I’ve only touched on some brief issues I’ve seen in 
books, I’m sure there are others I didn’t mention. I’d be glad to 
answer any questions about mental illness about your characters 
if you hit me up on Twitter or on my website but please no 
medical advice for yourself. 



 

Resources for Mental Illness 

Here are some online resources for getting the facts about mental 
illness: 

o National Alliance on Mental Illness: NAMI 
o University of Michigan Depression Center 
o Mental Health Myths (U.S. Department of Health and 

Human Services) 
o 10 Facts On Mental Health from World Health Organization 



Chemical Fallacies in Fiction 
September 25, 2014 

About the Expert 

This week, we get two experts for 
the price of one: a husband and wife 
who are both chemists! They’re here 
to give us a little dialogue about 
acids, gases, and asphyxiation. 

 

Jordan: Jordan has a BS in 
chemistry and has worked with 
adhesives and polymer science for 

the last ten years. His specialties include “green” chemistry, which 
involves coming up with more environmentally friendly 
alternatives to existing chemistry or formulations. Jordan is made 
up of chemicals and likes thinking about them. 

Gwen: Gwen has a BA in chemistry (it’s complicated): She did 
conservation research in a museum, helping museums develop 
better ways to preserve art and prevent fading and damage, before 
quitting to become a full-time writer. She has an opinionated 
blog and you can also yell at her on Twitter. 

 

Chemistry Mistakes in Fiction 

Gwen: Hi, I’m Gwen. 

Jordan: And I’m Jordan. 

 



Gwen: Before anyone asks, yes, we did meet in college, but no, 
we did not fall in love during a lab course together. You may put 
all your jokes about us having chemistry to rest. 

Jordan: We’re well aware that if we tried to list all the 
inaccuracies in fiction, it would be an infinitely long post, but we 
wanted to talk about a couple of chemistry topics that authors 
often get wrong. 

 

The Truth About Acids 

Gwen: First up: Acids! In fiction, acid is pretty much the 
universal solvent. You can put any amount of any substance in 
any acid and it will dissolve in seconds. Real acids aren’t quite as 
dramatic. 

Jordan: They come in many forms, but they’re usually clear, 
often pungent, and not bubbly unless they’re actively dissolving 
something. 

Gwen: Not all acids will dissolve all substances. They range from 
vinegar, which is essentially harmless, to strong acids that must 
be handled with great caution. But most acids readily dissolve 
metals like iron and aluminum and do not dissolve plastic or 
glass. 

Jordan: Most acids would take days to dissolve a large chunk of 
material and they have a limited amount of material they can 
dissolve before the acid gets neutralized. 

Gwen: So if you got caught in a boat in a lake of acid, like they do 
in Dante’s Peak, you would probably get to the shore just fine. 

Jordan: But that doesn’t mean real acids aren’t exciting! In real 
life, acid corrosion can lead to explosions, clouds of toxic gas, and 
your bones dissolving inside your skin. 

 



Gwen: That last one is hydrofluoric acid. It’s one of the few acids 
that dissolves glass. Before plastics were invented, the only safe 
way to store it was in a wax bottle. 

Jordan: You may remember hydrofluoric acid from Breaking 
Bad. It was knowingly misused on the show because the creators 
didn’t want to teach people how to actually dissolve a human 
body. The most accurate part was that it could dissolve a bathtub. 

Gwen: Here’s another cool acid. It’s called aqua regia, which is 
Latin for “water of kings.” It’s a mixture of nitric acid (HNO¬3) 
and hydrochloric acid (HCl) and it is the only acid that can 
dissolve gold. It dissolves platinum, too. 
 
Jordan: When Nazis were seizing all the gold in Europe, 
Hungarian chemist George de Hevesy dissolved two other 
scientists’ Nobel prizes in aqua regia and kept the solution in a jar 
in plain sight. The Nazis never found it. After the war, he 
precipitated out the gold and the Nobel Foundation recast the 
medals. 

Gwen: Do you see that vapor coming off the acid? We call that a 
fuming acid. 

Jordan: With certain concentrated acids, the right kind of acid 
can vaporize and then condense on the mucous membranes of 
your eyes, nose, and lungs without you ever directly coming in 
contact with the solution. 

Gwen: The most likely way that acid could kill you is through 
inhalation. The other major danger is eye damage: As you know, 
even lemon juice can severely irritate your eyes, and stronger 
acids can cause blindness. The danger of chemical burns to the 
skin is much more minor. They sure hurt, but you probably won’t 
lose a limb that way. 

 



Jordan: Also, all acids contain hydrogen. As they dissolve things, 
the hydrogen is released. In a confined space, it can build up and 
cause explosions. 

Gwen: And while we’re on the topic, let’s talk about gases. 

 

Gases and Asphyxiation 

Jordan: In a lot of media, gases are also misrepresented, 
whether it’s the effects of a vacuum or the effects gases can have 
on people. 

Gwen: For starters, nearly all gases are transparent, with the 
exception of nitrogen dioxide, that nasty brown gas that you may 
know as smog. 

Jordan: Authors often under- and overplay the effect of oxygen 
on their characters. Too much oxygen can give people a slight 
high, but even slightly lowered levels of oxygen can cause altitude 
sickness, which includes nausea and disorientation. 

Gwen: So in a science-fiction movie, when the oxygen levels on a 
spaceship start dropping, the crew isn’t going to be just fine as 
long as they keep it from dropping to 0%. 

Jordan: Obviously, if there’s no oxygen in a room, you’ll die of 
asphyxiation. But the interesting thing is that, depending on the 
gas, you can die different ways. 

Gwen: One way is oxygen replacement, when another gas 
displaces all the oxygen in a room. Even a harmless gas such as 
nitrogen can become dangerous in this situation. If you die this 
way, your lips and nail beds will turn blue because the hemoglobin 
in your blood, which turns red when it bonds with something, 
doesn’t have any oxygen to bond with. 

Jordan: Another way is more insidious. Carbon monoxide (CO) 
is a molecule the same shape as oxygen (O2) and it tricks 



hemoglobin into bonding with it instead, and then you suffocate 
even if there is oxygen around. 

Gwen: Cyanide (CN) kills you the same way. Since hemoglobin 
bonds very tightly with carbon monoxide and cyanide, if you’re 
killed by one of these gases, your lips and nail beds will turn 
bright cherry red. 

Jordan: Carbon monoxide is released when you burn things, 
which is why you should never run a car in a closed garage. 

Gwen: One thing that really is as dramatic as it is in fiction is 
exploding hydrogen. But the wonderful world of explosions is 
another topic for another day. 



Zombie Microbiology 101 
October 9, 2014 by dankoboldt Leave a Comment (Edit) 

The Expert: Mike Hays 

Today’s article is a returning guest 
post from microbiologist Mike 
Hays, who already wowed us with 
his take on the science ofJurassic 
Park. He’s from Kansas, a tried and 
true flat-lander by birth.  

 

He has worked as a molecular 
microbiologist for over 25 
years, has coached high school 
sports, and is a middle grade 
author. Go follow him on Twitter. 

 

Zombie Microbiology 101 

Everybody loves zombies. Okay, maybe not everybody, but 
zombies have been a source of frightful entertainment for years 
and their popularity appears to be at an all-time high in today’s 
media market. Why are we so drawn to them? Robert Kirkman, 
creator of the Walking Dead comics, believes it is our innate fear 
of death which draws us in. And, like relentless nature of death, he 
says, “Zombies are out to get you; no matter how hard you try.” 

Author Mira Grant of the Newsflesh series, thinks zombies hit the 
human fear chord toward infectious diseases and the potential 
loss of self and identity caused by a serious infection. The answer 
probably lies in a little of both fear theories. I lean toward the 
infectious disease fear side of the fence, though. Maybe the fear of 
being chased by relentless and seemingly endless mass of 



reanimated corpses hell-bent on eating my brain is enough to 
draw me in, but the fear of losing myself to an unseen microbial 
Zombie Factor that strikes without warning, is what brings me 
back craving more. 

 

The Zombie Apocalypse 

The world turned to chaos as flesh-eating reanimated corpses 
shuffle across the planet seeking human brains for a snack, caused 
by a zombie virus. The zombie virus is a very popular causative 
agent in today’s zombie media culture. Books, movies, and TV 
shows featuring the zombie-caused-by-virus story. But, is it 
plausible? Maybe, maybe not. Let’s take a look past the decaying 
flesh, the characteristic, zombified gait, the insatiable drive to 
consume human flesh, and delve deeper into the potential 
causative agent of the Zombie Factor. 

I. Viral 

Probably the most popular microbial agent for Zombie Factor is a 
virus. Viruses are a logical choice. They carry the fear stigma we’ve 
come to associate with massive outbreaks of diseases, like 
smallpox, influenza, Ebola, HIV, rabies. Perfect for the Zombie 
Factor, right? Well…maybe not. The most dangerous viruses, the 
ones which spread rapidly, are usually spread by airborne contact. 
Other modes of transmission like infected animal bites, insect 
bites, and ingestion/contact with infected body fluids are slower 
methods of viral transmission, which in turn, slow the spread of 
the disease. 
 
The Zombie Apocalypse would require a high velocity 
transmission virus to be effective against the intelligent, 
always prepared human populace. Viruses have limited genome 
size and complexity. They infect cells and may hijack some 
cellular processes, but I don’t believe they actually have the 



genomic power for a massive transformation from human to 
zombie. It’s a sexy, simple agent on which to base a Zombie 
Factor, but, in my opinion, it just doesn’t have the mustard to get 
the job done alone. 

 

II. Bacterial 

Ten years ago, I would have said “No way” to bacteria as a 
causative agent of zombification. Back in my scientific youth, 
bacteria were thought to attach to the target cells, dump their 
various toxins, and cause the disease. Now, we are discovering 
bacteria are much more complex than simple toxin dumpers; they 
secrete proteins which enter the host cell and modulate host gene 
expression. What does that mean? It means the bacteria can 
reprogram normal cellular responses. The bacteria can create host 
mediated changes that help its survival. Now things are getting 
interesting, huh? Especially when we add another layer of 
complexity and consider the effects of a whole population of 
bacteria, called a microbiome. 

 

A microbiome is the collection of microorganisms which exist in a 
particular environment. Part of what we study in the research 
laboratory where I work in involves study the intestinal 
microbiota and the interactions these microbes have with the host 
gut in the prevention of infection with enteric pathogens. It is an 
intricate system where the microbes modulate the cells of the 
intestine to benefit both the host and the microorganisms of the 
gut biome.  

Frankly, I did not put zombification and microbiome together 
until I received a research article alert a few weeks ago for an 
article describing the human death microbiome which the authors 
called the thanatomicrobiome. The researchers report a 
characteristic, time-dependent, post-mortem shift of the bacteria 



in human tissues from a predominantly aerobic (oxygen loving) 
bacterial population to an anaerobic population (oxygen hating). 

Perhaps a single bacterial pathogen may not have the bang to 
induce zombification, but how about a unique zombie microbiome 
signature which triggers a transformation in a nearly dead human 
host to a member of the walking dead? The zombie bite introduces 
a zombie bacterial microbiome which sit resident in the host until 
the host faces death and then triggers the transformation from 
death bed human to walking dead. Sweet, huh? 

 

III. Parasites 

Parasites are potential contributors to the Zombie Factor. Fungus, 
yeasts, molds, and worms all have the genomic complexity which 
could potentially cause such a massive transformation. There are 
documented cases of parasites affecting host behavior, with many 
of these discoveries rising from the relatively new field of 
neuroparasitology. Toxoplasma gondii infection in rats makes 
them less scared of cats and more likely to be eaten by these cats, 
where the parasite multiplies and is released in the cat’s feces. 

The flatworm, Euhaplorchis californiensis changes its fish host’s 
behavior to make it easier to be captured and eaten by birds, 
which are the reproductive host. Perhaps the most exciting 
example is of theOphiocordyceps fungus, coined the zombie-ant 
fungus, infection of ants reported in a Guardian article from 2011. 
There is even a cool video from ScienceCast about the zombie-ant 
fungus. As you can see, parasites really begin to reveal a 
microorganism with the potential to be a cause of zombification 
and a candidate for the elusive Zombie Factor. 
 
IV. Prions 

Prions can be another potential Zombie Factor agent. Prions are 
infectious proteins often described as virus-like particles without 



any nucleic acid (DNA or RNA). In general, these prion proteins 
appear to be similar to native host proteins, except with slight 
conformational changes which cause them to spontaneously 
aggregate, form crystals and kill host cells. Prion diseases are 
associated with the degenerative brain disorders, Creutzfeldt – 
Jakob disease and kuru in humans, Bovine Spongiform 
Encephalitis (BSE), or “Mad Cow disease, in cattle, Chronic 
Wasting Disease (CWD) is deer or elk, and Scrapie in sheep. 

The degenerative neurological effects of prion-induced, 
spongiform encephalitis affect brain function and could 
potentially induce the characteristics of a zombie, wonky motor 
skills, speech, and eating disorders. The problem with prions is 
they are slow moving. It may take years for enough prion protein 
crystals to aggregate to the point of causing brain damage. 

 

V. Epidemiology 

Can the Zombie Factor move fast enough, be infectious enough, 
and (this should be a big AND) spread without some sort of 
intervention through immunity or vaccination, to actually 
produce an effective army of the living dead hell-bent on live, 
healthy, human brain consumption? 

Well, it would have to have a high reproduction number, R(0) 
value, which is a calculation used by epidemiologists to enumerate 
how many new individuals become infected per one original 
infected individual. Here’s a recent link explaining the R(0) value 
for Ebola compared to other viruses. 

It would have to be more easily transmittable than through a bite 
(Rabies, a virus often associated as basis for a zombie virus, is a 
rare disease with an R(0) value barely over one.) and would have 
to spread very quickly before containment of those infected. 

 



More things to consider with the Zombie Factor agent. 

In a nutshell, although there are some intriguing, existing 
microbial agents which have some potential to be the infectious 
Zombie Factor, they all fall short. Zombie populace, the odds are 
NOT in your favor for a global takeover. It doesn’t matter if you 
are a classic Voodoo zombie fan (That’s a whole separate blog post 
on toxins!) or are drawn to the brain-eating side of the zombie 
fence either by your fear of death or by your fear of infectious 
disease, keep your walking dead fandom going strong.  

Keep reading, keep watching, and keep writing. Just keep those 
awesome zombie stories coming. Please feel free to leave your 
Zombie Factor origin ideas in the comments. 



Mutation Myths in Fiction 
October 16, 2014 

 

The Expert: Dan Koboldt 

I know what you’re thinking: 
any guy can claim to be an 
expert on something when 
it’s his own blog. Yet in this 
case, it’s true: I’ve worked as 
a genetics researcher for the 
last decade, and co-authored 
more than 50 publications 
in Nature, Science, JAMA, 
the New England Journal of 
Medicine, and other 
journals.  

Currently, I manage the 
human genetics group for 
one of three NIH-funded 
large scale DNA sequencing centers in the United 
States. MassGenomics, my work-related blog, is where I do most 
of my writing about DNA sequencing and its impact on our 
understanding of genetics. 

 

Mutation Myths in Fiction 

In my last post for this series, I wrote about some 
common misconceptions about genetics that often show up 
in fiction and mass media. This time, I’d like to tackle a related 
concept, the mutation of DNA. Mutation is the process by which a 
base in DNA is accidentally, yet irrevocably altered. As usual, I’m 
going to tackle some of the “myths” about mutation that I’ve 



encountered in fiction — especially science fiction — and then 
offer some guidance for authors to help them get it right. 

 

Myth #1: Mutations Happen All the Time (Click to Tweet) 

Thanks to advances in genome sequencing technologies, we have 
a good estimate for the human mutation rate. It’s roughly one 
mutation per 100 million base pairs per generation. Granted, the 
human genome is large (3.2 billion base pairs), so each of us does 
have about 32 mutations that neither of our parents gave us. 
Compare that to the ~3 million inherited genetic variants, and 
you’ll understand just how rare true mutations are. An important 
exception to this: somatic mutations, which happen during or 
after an embryo develops, and thus are found only in a subset of 
cells. Our group uses next-generation sequencing to examine 
cancer genomes. Cancer develops from a single cell that’s 
acquired somatic mutations. The highest mutation rate I know of? 
The genomes of lung cancer specimens from lifelong smokers. 

 

Myth #2: Mutations Are Often Beneficial (Click to Tweet) 

Quite the opposite. Most mutations are actually neutral, because 
they occur out in the 95% of the genome that doesn’t really do 
anything. When mutations do hit a protein-coding gene or 
regulatory region, it’s usually bad news. The human genome has 
been under natural selection for thousands of years. It’s like 
tinkering with a complicated machine: when you make random 
changes, you’re more likely to break something than improve it.  

Most of the well-known inherited disorders, like cystic fibrosis or 
sickle-cell disease, are caused by mutations that damage or 
disable the proteins. Well, sickle-cell disease is an unusual 
example: if you have two copies of the mutation (one in each copy 
of the gene), you get sickle-cell disease. However, if you have just 



one copy, it protects against malaria. You can understand why 
that allele has persisted in populations of African origin. 

 

Myth #3: One Mutation Takes Over the Body 

I really like the movie Resident Evil, but there’s a scene that 
bothers me. A creature in it “mutates” and changes form entirely 
in the course of a few minutes. It’s a frighteningly cool speculative 
element, but not terribly realistic. Usually a mutation affects a 
single cell. If multiple cells are hit, as might be the case with 
exposure to radiation, the mutations would be random in those 
cells.  

The odds that the same one would occur in two different cells are 
infinitesimal. Even a dramatic change, like one that causes some 
tumor cells to resist chemotherapy, requires weeks or months to 
have a system-wide effect. In the absence of a pervasive delivery 
mechanism (like a virus infecting lots of cells at once with a 
custom gene), there’s no way for a significant, rapid change to a 
complex organism like a human. 

 

Tips for Handling Mutations Well in Fiction 
Now that you’ve been disabused of some of the worst myths, 
you’re already well-equipped to write about mutations rather well. 
It might also be useful to cover some of the basics. 

 

The Causes of Mutation 

Mutations are typically caused by DNA damage after exposure to 
mutagenic elements (carcinogens, ultraviolet light, ionizing 
radiation, etc). Our cells have complex machinery for repairing 
DNA damage, and, failing that, to initiate a self-destruct 
procedure. Sometimes it doesn’t work as intended, particularly if 



the machinery has itself been compromised. That’s why carriers of 
certain mutations in the BRCA1 andBRCA2 genes (involved in 
DNA repair) predispose women to breast and ovarian cancer. 
Mutations can also occur due to biological errors — mistakes 
made by the enzymes that copy DNA when cells divide. When this 
happens during meiosis, a mutation might be passed on to the 
child that wasn’t present in the parents. 

 

Mutations and Natural Selection 

The millions of genetic variants that (in combination) distinguish 
us from one another arose from mutations in our 
ancestors. Mutations that are damaging tend to be weeded out 
over time by natural selection — the people with them were less 
apt to survive and have children. This form of selection, called 
purifying selection, is evident in many of the protein-coding 
regions of the genome.  

Its signature is a lack of genetic variation among healthy members 
of the population. In contrast, regions where genetic variants are 
common are unlikely to be under strong selection, because 
otherwise lots of people would be messed up (to use a scientific 
term). 

There is another kind of natural selection, positive selection, 
under which variants that confer survival or fitness advantages 
rapidly become common in certain populations. In the poorly-
received movie Waterworld, for example, the character played by 
Kevin Costner had developed gills which allowed him to spend 
long periods underwater. Obviously there’s a survival advantage, 
though it might be compensated for by all of the normal people 
trying to kill him. 

 



The classic real-world example of positive selection in humans is a 
mutation that altered the LCT gene — allowing us to be lactose-
tolerant — that arose in Africa during a period when cattle were 
being domesticated. Being able to drink cow’s milk was a major 
advantage, and the mutations that provided this capability were 
rapidly selected for. Granted, I mean “rapidly” in terms of 
evolution, which is measured in generations, not years. 

Another well-known signature of recent positive selection in the 
human genome affects genes related to innate immunity. This also 
is unsurprising, since infectious diseases were (and in many 
places of the world, remain) a common cause of mortality and 
morbidity. I’d love to tell you that more exciting science fiction 
traits like super strength or super speed were under obvious 
positive selection as well. Unfortunately, we haven’t found 
convincing evidence of positive selection acting on physical traits. 
At least, not yet. 



Ability and Luck in Writing 
October 23, 2014 

About the Expert 

Today’s expert is biostatistician Dustin Fife. 
He received his PhD in Quantitative 
Psychology from the University of Oklahoma. 
He’s published stats articles in various quant 
psych journals includingEducational and 
Psychological Measurement, Multivariate 
Behavioral Research, and The British Journal 
of Mathematical and Statistical Psychology, 
and currently works as the Senior 

Biostatistician at OMRF. 

While riding the bus to and from his day job, Dustin writes 
science fiction. He’s completed 2.9378 novels and he’s seeking 
representation for his first book (his “baby”), slaving to finish his 
third, and simmering his second in a locked drawer. To learn 
more about Dustin as a writer, visit his writing blog. To learn 
more about his work with statistics, visit his stats blog. 

 

Ability and Luck in Writing 

This article’s going to be a bit different. Most scientists visit Dan’s 
blog with pet peeves about scientific blunders committed in 
fiction. The truth is, there’s nothing about statistics that’s 
interesting enough that folks would want to even attempt to write 
about it. Alas, statistics myths are confined to the media (where 
they tend to do the most damage). But, we can use some 
principals from stats (and a special flavor of statistics 
called Quantitative Psychology) to shed some light on how best to 
portray the people that populate our prose. 

 



Quantitative psychologists (QPs) specialize in three things 
(1) Measuring psychological traits, and as a consequence (2) 
angering students who have to trudge through standardized tests, 
and (3) angering parents who believe (and often rightly so) that a 
child’s ability cannot be measured by a single number. (Though, 
as an aside, we’re no more at fault for the policy of test-taking 
than paper companies are for printing them. However, that didn’t 
stop Hollywood from portraying two QPs as the bad guys in the 
movie Stand and Deliver). 

Despite the preponderance of techno-babble, there’s really not 
that much to measuring something psychological. It all comes 
down to this simple formula (and a whole lot of fragile 
assumptions): 

 

Performance = Ability + Luck (or lack thereof) 

For example, suppose we’re trying to measure a kid’s IQ. His score 
on the test can be attributed to his IQ (Ability) and chance factors 
(luck or no luck), such as whether the kid had a hangover, trippy 
wording on the item, the temperature in the room, etc. 

 

Implications for Testing 

When a QP sits in front of a computer with a database of test 
scores, what he tries to do is use fancy-pants statistics to partition 
the scores into those two components: Ability and Luck. But 
before she or he ever gets in front of the computer, s/he does 
his/her darndest to make sure the test measures mostly ability 
and little luck. Here’s three ways we do it (which will have 
implications for writing…I promise). 

 

1. Measure repeatedly. 



Ever wonder why that stupid test is four hours long? It’s because 
we assume “luck” will even out in the long run. So, if on question 
#1, you thought it said “breast” instead of “beast” (I did that once 
while reading aloud in church….very embarrassing) and got the 
item wrong. Well…that sucks for that one item, but chances are 
you will probably accidentally guess another item right, so it all 
evens out in the end. 

 

2. Vary the difficulty of the items. 

If all questions were easy, pseudo-smarties and geniuses would 
both score perfectly. Likewise, if all questions were tough, we 
could separate the Einsteins from the Jones’, but would suck at 
determining the Forest Gumps from the Forest Whitakers. 
Ideally, we’d administer items from a range of difficulties (or even 
better, adapt the test to their performance). 

 

3. Recognize that luck plays a role. 

Three people walk into a bar at Harvard—a student, a parent, and 
a QP. The bartender says, “entrance into this club’ll cost ya 150 IQ 
points.” The son says, “I only scored a 145.” The mom says, “My 
son’s a genius, I don’t care what the tests say.” The QP says, “with 
a 95% probability, he scored somewhere between 111 and 179.” 
(Talk about a lame punch line!) 

 

Implications for Writing 

I’m a firm believer that every character needs to have one or more 
dominating traits. Sam is loyal while Gollum is self-serving, 
Eddard Stark is honorable while Cersei Lannister is despicable, 
Ender Wiggin is empathetic while Bonzo Madrid is ruthless, 
Hermione is intelligent while Ron is dense. Just like QPs try to 



measure ability, as fiction writers we need to convey ability. And 
we can steal these same three strategies. 

 

1. Characterize repeatedly. 

Every. Single. Page. Should be dripping with cues about what sort 
of character your MC is (or for that matter, all characters). A 
reader should be able to randomly choose a page and say, “yep, 
that’s Tom for ya,” or, “that’s exactly the type of thing that Tom 
would say,” or “It doesn’t surprise me at all that Tom would wear 
those clothes,” or “I would expect Tom to do something like that.” 
Of course there’s always room for surprises and for your 
characters to do something uncharacteristic, but that’s where the 
next part comes in. 

 

2. Vary the difficulty of the situations. 

Wanna show that your MC (we’ll call her Gwendalin) is 
compassionate? Okay, so maybe you start with her in the middle 
of a war, helping gather people into a bomb shelter. I suppose that 
works okay. She’s certainly being compassionate, but at the same 
time, there’s something about a major crisis that tugs lots of 
people’s heartstrings, even people who typically don’t show 
compassion. This is akin to an “easy item” on an exam. If you 
really want to illustrate Gwendalin’s compassion, show her 
tenderly treating the burns of the man who murdered her son. 
Show her offering shelter to a war criminal. Take us to the 
boundary of her compassion, and then go further! 

 

Is your character Eddard Stark? Make him choose between honor 
and the lives of his daughters! Is your character the brilliant 
Sherlock Holmes? Give him an adversary that’s more intelligent 
than he (Moriarty). Want to show that Sam is loyal to Froto? Give 



him the ring that corrupts everyone and see what he choses then! 
Wanna show Jack Shepherd (from Lost) is a skeptic? Have him 
face the smoke monster! 

 

3. Luck and Ability. 

Both luck and ability play a role in stories, but sometimes stories 
rely on one more than the other. There are superman stories, 
where the hero always succeeds because they’re totally “awesome” 
(boring), and there are the What About Bob stories, where the 
hero always succeeds because of luck. Neither extreme is good. 
Here’s my rule of thumb: at the end, the character must defeat the 
villain because of ability (not luck).  

In the middle, let them fail because of bad luck (although having 
them fail due to lack of ability also works). She leans in to kiss the 
hunky-hunk, but the doorbell rings. He tries to escape prison but 
a fire alarm goes off. They fail to steal the diamonds because of a 
computer glitch. When in doubt, remember the try/fail cycle. 

Having a stellar plot is great, but if it involves characters that we 
don’t care about, the sweetness of your spectacular plot will be 
muddled, kinda like drinking a vintage wine from a chewed up 
sippy cup. But if we can peg your characters because you are 
characterizing repeatedly, throwing them in tough situations, and 
spoiling success with bad luck (and defeating the villain with 
ability), you’ll have characters with enough “muscle” to carry the 
plot. 

Happy writing! 



Proper Lab Technique for SFF Writers 
October 29, 2014 

 

About the Expert 

Today’s expert is nuclear chemist 
Rebecca Enzor. Rebecca has a BS in 
biology and chemistry and has 
spent the last eight years working as 
a nuclear chemist at an 
environmental testing laboratory.  

She writes most of her fantasy 
novels on sticky notes while 
dodging explosions in the lab. You can read more about her 
obsession with science (and My Little Ponies) at her website or 
in her Twitter feed. 

 

Proper Lab Technique for SFF Writers 

Thanks for inviting me to guest post, Dan. As you said, my day job 
is analytical nuclear chemistry, but I don’t blow things up. Often. 
When I do it’s a complete accident and a bit scary. Like the time a 
bit of the Manhattan Project exploded…all over my face. Or the 
time I dumped radioactive liquid down the front of my pants…a 
half hour before I had to leave for the airport. Turns out they don’t 
let you leave the country if you’re radioactive (thank goodness I 
ripped the pants off in time to keep it from my skin!). 

But mostly my job is to test water, soil, and tissue samples for 
radioactivity, pesticides, herbicides and PCBs. There are a lot of 
steps in this process – a lot of places where it can go wrong – and 
we have to have defensible data in court so I have to be very 
careful when I’m working. Which is why it bugs me so much when 



scientists in books/movies have a laissez-faire attitude towards 
how they use their equipment. 

What are some of the things you need to keep in mind when 
writing about laboratory work? Let’s start with PPE. 

 

Proper Protective Equipment (PPE) 

Most books/movies get at least the basics of PPE right. After all, 
what’s a scientist without the white lab coat and oversized safety 
glasses? And gloves, because no self-respecting scientist is going 
to touch anything in a lab without gloves on. 

But did you know that you can’t wear tennis shoes in some labs? 
My lab requires leather shoes, preferably slip-on so that if you 
spill something on them you can quickly slip them off too. You 
wouldn’t want to have to untie your shoes when there’s hot acid 
all over the laces. Not to mention the hot acid will seep 
through the cloth quicker than you can slip the shoe off even if 
you don’t have laces. 

Do you have long hair? You’ll have to put it in a ponytail. Long 
necklace? Leave it at home. Deep V-neck shirt? You should wear 
something else. Expose as little skin as possible. Speaking of 
exposing as little skin as possible: don’t wear a thong in the lab. 
It’s *really* embarrassing when you spill something dangerous on 
your pants and have to rip them off, only to leave your butt-cheeks 
flapping in the breeze for all to see. 

 

Lab Equipment 

Once you’re properly clothed you can finally get to work, but 
depending on what you’re doing, you might need some special 
equipment. Working with chemicals? You’re going to need a 
fumigation hood. (Unless you’re isolating Radium-228, which 



they’ll let you do on a counter with no hood, even though the 
acetic acid will give you a headache.) 

The biggest thing to know if you’re working with a fume hood 
is don’t stick your head inside. Because the whole point of the 
hood is to capture the dangerous fumes and if you stick your head 
in there your nose will capture the fumes instead. There’s also 
usually a glass or plastic moveable “door” on the hood that you 
want to keep closed as often as possible, not only because fumes 
will escape otherwise, but because it’s a great barrier to all those 
dangerous chemicals you’re working with. When you add 
chemicals to other chemicals, they often splash – sometimes they 
explode. If you don’t want them to explode all over you, there 
needs to be a barrier. 

Other things you might be working with? 

o Acid dispensers – definitely use these things in the hood 
with the barrier between you. 

o Centrifuges – make sure they’ve stopped before you go 
sticking your fingers in there. 

o Syringes – well this is just a big DUH. 
o Glassware – easy to break and cut yourself. Bonus points if 

there’s acid, radioactivity, or other nasty things in the 
glassware to contaminate your cut. 

o Vacuum flasks – when these explode they make an awful 
noise and an even more awful mess! Never mix acids and 
bases in a vacuum flask. 

And then we get to pipettes, which is the whole reason I wrote this 
post on Proper Lab Technique. 

 

How Not to Use An Eppendorf Pipette 

 



I’m sure most of you have seen, or at least heard of, James 
Cameron’s AVATAR (as opposed to the Avatarwhere the 
characters can control the elements). That movie came out in 
2009 – five full years ago – and there’s a scene in it that to this 
day bugs me. Sigourney Weaver is using a pipette, which is a tool 
we use in the lab to transfer a specifically measured amount of 
liquid from one container to another. 

You hold the pipette upright, depress the plunger, stick it in the 
liquid you want to transfer and release the plunger. It sucks the 
exact same amount of liquid up each time (we calibrate the 
pipettes daily so we know that they are, in fact, sucking the exact 
same amount of liquid up each time). You then place the pipette 
tip over the container you want to put the liquid into and depress 
the plunger again so all the liquid exits. It’s a super easy and 
mostly fail-proof way to get the exact same amount of liquid into 
each sample. You could do the same with a syringe, but there’s a 
lot more human error involved in a syringe. 

So Sigourney Weaver is using a pipette, gets the appropriate 
amount of liquid into it, and then tips it upside down. *insert 
facepalm here*. Friends, I have done this exact same thing on 
accident, and do you know what happens when you turn a pipette 
full of liquid upside down? The liquid goes into the pipette’s 
mechanism and then you can’t use it anymore because it’s 
contaminated. Part of the liquid can squirt out too – very 
dangerous if you’re using it to transfer radioactive sources. I’ve 
done this – on accident – more times than I’d like to admit. And 
pipettes are expensive. My boss probably hates me. 

I can tell you I’m not the only one who’s noticed this, either. If you 
Google “Sigourney Weaver, pipette, avatar” the first hit 
is this YouTube video entitled “How Not To Use An Eppendorf 
Pipette” and then pages and pages of scientists like myself gasping 
in utter horror over her misuse of said pipette. It would be funny, 



if I wasn’t still horrified five years after watching a SFF film. 
Obviously this one stuck with me. 

 

Respect for Science 

The last thing you need to know about writing a scientist in a lab? 
We care about what we’re doing. We check constantly to make 
sure we’re safe and the people around us are safe. We make sure 
we’re doing every step correctly, because a misstep could lead to 
bad data…or an explosion. 

 
So never, ever, ever write this sentence: “Scientists have their 
heads in the clouds and don’t bother with maintenance.” 

Because I will throw your book across the room. 

 



Near-future Scenarios for Humans and 
Planet Earth 
November 4, 2014 

 

About the Expert 

Bianca Nogrady is freelance science 
journalist who writes for national 
and international publications on 
everything from climate change to 
obesity to native foods to 
supernovas. In any one week, 
her work spans the length and 
breadth of science, medicine, and 
the environment, and she’s never 
met a piece of research she didn’t 
find fascinating. 

Bianca has written two non-fiction 
books: (1) The Sixth Wave, which she’ll talk about in a bit, 
and (2) The End: The Human Experience of Death, which 
attempts to answer the question, “what is death like?” 

Her adult science fiction novel BIOHUNTER, set in North 
America some 250 years in the future, was the submission I chose 
to mentor in Pitch Wars 2014. It’s currently standing outside 
the great big sweet shop that is the publishing industry, nose 
pressed against the glass, waiting to be invited inside. 

 

Near-future Scenarios for Humans and Planet Earth 

For me, one of the greatest privileges of being a writer is being 
able to explore the ‘what-ifs?’. 



 

These might be small what-ifs, like exploring what happens to fish 
larvae if marine noise pollution stops them finding their way back 
to their reef. They might be quirky what-ifs, like finding out how 
the waxing and waning of campfires influences our social 
development. 

But sometimes—and this is happening more and more lately—my 
work as a writer forces me to confront the really big hairy scary 
what-ifs. Like, “what if the atmospheric concentration of carbon 
dioxide climbs above 550 parts per million?”, or “what if we don’t 
reduce our reliance on fossil fuels in time to adapt to renewable 
energy?”, or “what if the world we are leaving our children is so 
harsh that many of them won’t survive it?”. 

Over the last ten years of writing as a science journalist, a non-
fiction author, and a fiction author, I have noticed some dramatic 
shifts in how I feel about the near-future prospects for our planet 
and our species. 

Ten years ago, there was a lot of doom-and-gloom in the science 
media about our prospects, and dire warnings being thrown about 
that we were steering inexorably into an environmental hell-hole. 
Many of the stories were about peak oil, peak phosphorous, peak 
everything-of-mineral-value; about the melting of polar ice caps 
and permafrost; about soaring carbon dioxide levels; and about 
how we needed to act. 

Then I had the privilege of co-authoring a non-fiction book The 
Sixth Wave with my friend Dr. James Bradfield Moody (who also 
happens to be an engineer, an innovation theorist, a World 
Economic Forum Young Global Leader, and supremely clever 
fellow). This book put forward the idea that we are at the 
beginning of a huge wave of innovation that, like the 
Industrial Revolution, will transform our way of life and our 



economy, propelling us into a glorious new paradigm of 
sustainability. 

 

The Optimistic Scenario 

We envisioned a world in which waste is an opportunity, in which 
nature is a source of inspiration for innovation, in which the 
digital and natural converge, in which information is global but 
stuff is local, and in which we shift towards service-based 
thinking, rather than product-based consumption. 

It was a wonderfully optimistic book. Despite the lack of initiative 
being displayed by governments around the world at successive 
climate summits (at the time and still now), it gave me hope that 
we may yet innovate to meet the challenges of climate change and 
peak resources. 

 

Cutting-Edge Innovations 

While researching The Sixth Wave, I learned about some of the 
extraordinary innovations that are already a reality, like wave 
farms, plastic wood, landfill mining, the pricing of ecosystem 
services, green chemistry, car-sharing, software-as-a-service, 
smart fridges, aquaponics, and green super-grids. These 
innovations are elegant, simple, and sustainable. So many of them 
caught my imagination not only as a journalist, but also as a 
fiction writer. 

When I learned about kite power—which takes the principles of 
wind turbines, but gets rid of all the unnecessary structural 
components—I immediately pictured a horizon dotted with the 
swirling waltz of high altitude wind power kites. I saw a design for 
large, gourd-shaped bamboo water collectors, which condense 
water out of the air, and knew I just had to find a place for those 
in my writing. 



For a long time, I was actually excited about what the future 
would hold for humanity. 

 

The Pessimistic Scenario 

When I began researching my science fiction novel BIOHUNTER, 
all of that changed. I wanted to explore what might happen if our 
greatest fears came true. What would our planet and our 
civilization be like if the worst of climate change came to 
pass, and if the resources that our world is founded on 
became too difficult and expensive to extract any 
more? What if we didn’t have oil or coal or LPG, or iron or silver 
or rare earths? What if the polar ice caps largely melted, and sea 
levels rose tens of metres? And what if temperature and rainfall 
patterns changed so much that large parts of the world became 
effectively uninhabitable? 

I read a book called The Long Descent by John Michael Greer (up 
your antidepressants before reading it, people. Trust me on this), 
which explores the theory that we are seeing the beginning of the 
end of our civilization. As has happened to so many other grand 
civilizations before ours—such as the Aztecs and the Romans—
Greer argues that all we see around us will one day decline and 
rot. He predicts it won’t be the apocalypse so many of us fear, but 
more a sad, gradual sequences of crashes and contractions as we 
descend back into a dark ages. Would the last person to leave New 
York please turn out the lights? 

This depressing vision permeated my thoughts so much I began to 
have apocalyptic dreams of running, clutching my children, as a 
rising tide of oil pursued us across a barren landscape under a 
filthy sky. I found myself wondering how I and my family would 
survive in a world without oil, electricity, or even clean, fresh tap 
water. My little vegetable garden took on a whole new meaning, as 



I began to imagine what life would be like if we relied entirely on 
it for our food. 

 

Predicting The Human Reaction 

With these scenarios in mind, I began building the world of 
BIOHUNTER. I pictured a world where melting ice caps and 
glaciers had led to the flooding of most of the world’s major 
metropolises, most of which had already been emptied by extreme 
weather events. Heat and drought had rendered large parts of the 
world’s food-producing regions barren and uninhabitable. 
Governments had fallen as they became unable to provide their 
citizens with even the most basic infrastructure. The internet and 
cloud had vanished like dust in the wind as grid-fail took down 
global electricity networks. 

As populations migrated inland in search of reliable sources of 
fresh water and agricultural land, they formed their own self-
governing, self-sustaining settlements, powered by renewable 
energy harvested from the sun and the wind, with not a fossil fuel 
in sight. Settlements grew and raised what they could to feed 
themselves, and traded for the rest. 

 

The World of BIOHUNTER 

In the world of BIOHUNTER, while there are now far fewer of us 
left alive, thanks to the pressures of famine, disease, and war, but 
there’s still not enough to go around. Resource wars rage, but 
instead of wasting precious metal on bullets and bombs, conflicts 
are settled with bioweapons. They’re easy to brew, don’t take 
much material, and they’re a guaranteed way to clear out a nice 
settlement and move in. 

 



I thought this was all very depressing and apocalyptic, until I had 
a conversation with a friend who commented that everything 
(apart from the biowarfare) actually seemed quite utopian. 

When I began to think about it, the world of BIOHUNTER was 
also the world of The Sixth Wave, although it reaches that relative 
utopia only after having gone through the wringer of Greer’s Long 
Descent. I began to see that many of the innovations that James 
and I had envisaged when writing The Sixth Wavewere 
manifesting in the world of BIOHUNTER. 

It’s still a harsh, cruel world. Civil conflict rages between 
settlements over resources that we currently take for granted: 
clean water, arable land, salt, flour, or even human resources. And 
biowarfare is brutal and indiscriminate. It’s no longer about 
soldier fighting soldier. It is an outright war of attrition where the 
victor takes all. The weapons are deadly and invisible, which 
makes them very difficult to protect against. The current epidemic 
of Ebola provides a clear example of just how much damage 
something as minuscule as a virus can inflict on a population. 

 

The Rise of Solarpunk 

And then I discovered solarpunk. It was one of those 
serendipitous moments where my day job (journalism) and night 
job (aspiring novelist) came together. 

The editor of an environment news service asked me to look into 
the nascent solarpunk movement for a feature. I discovered a 
young sub-genre that is reaching for a more positive, sustainable, 
and realistic view of humanity’s near-future. While Biohunter 
shows a world rising from the ashes, solarpunk wills for us to 
achieve the same result without having to hit rock-bottom first. 

 



As solarpunk advocate and brand strategist Adam Flynn wrote, in 
a post on the Heiroglyph website, “We’re solarpunks because the 
only other options are denial or despair.” The solarpunk 
movement, which is unique in having emerged largely as a 
hashtag on Tumblr and Twitter, takes some inspiration from an 
article written by author Neal Stephenson in the World Policy 
Journal in 2011, which called for science fiction to deliver 
some much-needed ‘techno-optimism’ to the population, 
and enthusiasm to scientists and engineers. 

So, after all these ups and downs, I’m now allowing myself to feel 
a little bit of optimism that we may yet find our way to a positive 
future. 



Research Your Writing: How to Ask an 
Expert 
November 20, 2014 

 

Recently, a reader asked me if I could find 
someone to discuss whether utilities might 
function in a a post-apocalyptic world. It’s 
the kind of question you need an engineer 
to answer, and I just happened to know 
one. 

 

About the Expert 

Eric Primm is an engineer for Boeing and 
has spent the past nine years making sure 
the wings don’t fall off various aircraft. He writes fiction about 
philosophers and non-fiction about martial arts. You can find his 
musings on the arts on the STL Counterpoint blog. 

Eric and I live in the same city, and we met through the fiction 
writing courses at Washington University. He will forever be on 
my A-list for telling me to go read Scott Lynch and Joe 
Abercrombie (now two of my favorite authors). 

 

Research Your Writing: How to Ask an Expert 

There exists a delicate balance in the world of fiction between just 
enough and too much scientific knowledge. The author must 
always know more about a subject than the reader, but the story 
needs only the information necessary to make the world feel real. 
To conform to reality, authors research and research and research 
a subject. A conversation with an expert is one research option. I 



say conversation because most likely the expert will have 
questions of her own. If a dialogue isn’t possible, then these few 
helpful hints will help the author ask more efficient questions. 

I’ve been an engineer for half of my life now1, and I’m 
approaching my second decade of viewing questions through the 
lens of engineering. It’s not a well kept secret that my profession 
is cautious one. This is especially true of corporate engineers 
where millions of dollars are at stake. Think about all the aircraft 
in the sky that were designed over fifty years ago. Someone had to 
worry about the lives on that plane far into the future. So, when 
someone asks an engineer a question, caution is our first 
approach. 

Let’s start with an example question for an expert: “[Would] 
water, telephone lines, and other utilities function in a post-
apocalyptic world without a major power grid?” For an engineer, 
this question is simply a starting point. There are too many 
unknowns for a useful answer. This isn’t to say that it’s a bad 
question; it’s a good example for showing how normal people can 
communicate with engineers2. For this essay, I will assume the 
question is for use in the science fiction genre because in fantasy 
the answer can be whatever the author wants it to be. 

The author should provide the expert with a little background 
information. With a more detailed question, the expert can 
provide a specific answer, and each detail will have a dramatic 
effect on the world of the story as well. In the question above 
“…post-apocalyptic world without a major power grid” I 
immediately wondered: 

1. What does without a major power grid mean? Does this 
mean that the power stations are no longer working? Or are 
the power stations working but the ‘grid’ itself – the wires 
and transformers – are somehow destroyed? 

2. What caused the power grid to go down? For example, a 
hacker shutting down power generation plants has different 



physical consequences than if an electromagnetic pulse 
(EMP) is the cause of the apocalypse. Whereas a hacker can 
shutdown the generation of power, an EMP will fry non-
shielded circuits in all electronics. Massive tornadoes could 
tear apart the wires while missing the power generation 
stations. So, the cause will change the answer. 

A plot synopsis is not necessary for the expert to answer the 
question as well. A sentence or two should suffice. The expert 
doesn’t need to know about the terrorists’ years of being dosed on 
LSD by the CIA to understand why they distributed the zombie 
plague upon the world. She needs to know that the power plant 
don’t work because instead of doing their jobs, the uninfected 
workers chose to hide out in their local Costco to wait out their 
eventual death3. Be careful of providing too much plot detail 
because red herrings work for the story, not for the research. 

The writer should expect to receive more information than 
needed. An expert is an expert for a reason; he has invested time 
and effort into his chosen profession. The information provided 
will contain nuggets that are important but may not be necessary 
for the story. Remember that the author needs to know more than 
the reader. Well, the expert is going to make sure the author 
knows a lot. It’s the author’s job to figure out what is important 
and what isn’t. 

It may take a few follow up questions to get to the answer needed. 
The author should avoid expecting a one stop solution. Asking an 
expert isn’t like googling an answer. It will provide a more holistic 
knowledge than just reading a webpage. Patience on both sides is 
the key to finding a mutual understanding. By asking the expert, a 
deeper knowledge of the subject is possible. 

Taking into account all of this advice, if I were to rework the 
question, I’d start with this: “Would utilities function in a post-
apocalyptic world where major power grids were destroyed by 
nuclear detonations in the atmosphere? A war between Belgium 



and Costa Rica escalates to a global conflagration4. Nuclear 
nations set off enough nukes to ensure that the entire surface of 
the earth is bathed in EMP.” Or “Tornados rip through the middle 
of Kansas shearing all power lines. The tornados miss the town of 
Opolis but cut off their connection with the Wichita power plant. 
Would utilities function all power transmission lines destroyed?” 

To answer the question, utilities require electricity. So, if the 
power goes down, water will only flow for as long as the pressure 
in the pipes remains because the pumps that build the pressure 
will be without power. The electricity required to power switch 
boards and server farms will eventually run out leaving phones 
useless. Either way, if the electricity stops flowing or the paths 
that the electricity travels are damaged, the ending is the same. 

Hopefully, the expert’s knowledge make the author think deeply 
about the story. Because in the end, the more thought out the 
author’s world will result in a better story. 

Footnotes 
1. That’s a mild panic attack right there, ladies and gentlemen. 
2. Yes, engineers can be normal people, too. But why would they want to be 
when they can play with math instead? 
3. In this scenario, the power plant would eventually shut down, and the 
electricity used in the utility plants would shut off at some point. But the 
grid is not affected, and the wires inside Costco are not harmed. Thus, with 
a few generators, the last humans in Costco can party like Prince did in 
1999. At this post, Costco should really be sponsoring this essay. 
4. Try to use conflagration wherever you can. It’s a great word. 



Explosions in Science Fiction 
November 26, 2014 

 

About the Expert 

Back by popular request this week 
are Gwen C. Katz and her husband 
Jordan. The chemistry duo 
previously set us straight on some of 
the chemical fallacies in fiction. 
Here’s a little about them: 

 

Jordan: Jordan has a BS in 
chemistry and has worked with 
adhesives and polymer science for 
the last ten years. His specialties 
include “green” chemistry, which 
involves coming up with more 
environmentally friendly 
alternatives to existing chemistry or 

formulations. Jordan is made up of chemicals and likes thinking 
about them. 

Gwen: Gwen has a BA in chemistry (it’s complicated): She did 
conservation research in a museum, helping museums develop 
better ways to preserve art and prevent fading and damage, before 
quitting to become a full-time writer. She has an opinionated 
blog and you can also yell at her on Twitter. 

 

Explosions in Science Fiction 

 



Gwen: So what are we talking about this time? 

Jordan: Explosions. 

Gwen: Ah, yes. My college lab manager called it “cratering,” as in 
“failure to vent the separatory funnel may result in unwanted 
cratering.” 

Jordan: Writing is thankfully less hazardous. It should go 
without saying, but don’t try any of this at home. 

Gwen: You probably already know about the problems with 
explosions in space. Quick recap: There is no sound in space and 
fire can’t burn in a vacuum. 

Jordan: A spaceship could blow up, but the explosion would 
have to start inside the ship where there is oxygen. 

Gwen: And without any air to carry it, the shockwave would 
quickly dissipate. 

Jordan: That’s another thing: The shockwave from an explosion 
is usually the most dangerous part. The difference in pressure as it 
goes by can blow eardrums, cause concussions, and even kill a 
person outright. 

Gwen: Grievous bodily injury from shrapnel or from being 
thrown around and hitting things is the other major cause of 
death, especially with military-grade weapons like grenades and 
shells, which are designed to fragment in the way that causes the 
most injury. 

Jordan: Explosions are fast. Most of the time, you won’t have a 
chance to do more than flinch. You certainly can’t outrun one. 

Gwen: A volcanic pyroclastic flow moves at upwards of 400 mph, 
for instance. Even a light aircraft couldn’t escape that. 



Jordan: Most modern explosives aren’t actually very volatile, for 
obvious safety reasons. You can light C4 on fire without making it 
explode. 

Gwen: The most lively common explosive is nitroglycerin, which 
can be set off by dropping it or shaking the container. 

Jordan: Even gasoline is less flammable than it is in movies. If 
you toss a lit cigarette into gasoline, it will go out. It’s simply not 
hot enough. You need an open flame. 

Gwen: On the other hand, given an optimal fuel/air mixture, all 
kinds of things can become explosive. Fine dust created in 
industrial processes is responsible for many accidents. In 2008, a 
sugar refinery exploded when a spark ignited the sugar dust. 

Jordan: And of course the West, Texas explosion last year was 
caused by stored fertilizer. Substances like that are especially 
dangerous, since chemically they contain oxygen, which is 
required for combustion. Basically, it’s a self-contained system. 

Gwen: Our relatives in Texas keep telling us what great 
chemistry job opportunities there are out there. It just doesn’t 
seem worth it. 

Jordan: I mentioned oxygen. Everybody knows the triangle of 
combustion: Fuel, heat, and oxygen. But the trick is that, 
depending on what’s burning, the oxygen doesn’t always have to 
come from air. 

Gwen: In some situations, it can come from carbon dioxide or 
even from water. Magnesium burns this way, which makes it very 
hard to extinguish. It’s used in incendiary bombs. 

Jordan: You probably don’t think of metals as being flammable, 
but magnesium is easy to light and it burns very hot. It burns a 
bright white color. 

 



Gwen: The worst accident in the history of motorsport, the 1955 
Le Mans disaster, involved a car with magnesium alloy parts. It 
caught fire and rescue workers attempted to put the fire out with 
water, which only intensified the fire. The car burned for hours. 

Jordan: Metals often burn in dramatic ways. Strontium 
compounds burn with a nice red color. They’re used in road flares. 
Fireworks use other metals to create blue, green, and other colors. 

Gwen: Sodium is another exciting one: It can catch on fire when 
it comes in contact with water. Potassium and cesium are even 
more dramatic. 

Jordan: Explosions are fun, but books and movies often neglect 
less flashy effects of heat and being near hot things. 

Gwen: Right–they tend to treat hot things like they can’t hurt 
you unless you actually touch them. But ambient heat can be a 
serious danger. For instance, when Obi-Wan and Anakin are 
fighting on platforms a few feet above a giant lake of molten lava 
in Star Wars Episode 3, they ought get heat exhaustion, even if the 
poisonous fumes from the volcano didn’t take them out first. 

Jordan: People can walk on lava flows in Hawaii because it has 
already cooled and crusted over. Most of the heat is trapped on 
the inside. 

Gwen: Speaking of lava flows, you can’t sink into lava. It’s a 
liquid, but it’s still as dense as rock. If you fell into lava, you’d float 
on top of it. Same with molten metal. 

Jordan: Metallurgy is its own topic that we’re not going to 
address in detail. 

Gwen: Alas, it’s outside our area of expertise. But we do 
encourage you to read up on it if you’re writing about ancient 
weaponry. The capabilities of steel weapons versus iron versus 
bronze vary greatly. 



 

Jordan: We can touch on a couple of points. First, there’s 
corrosion. Most metals quickly rust without proper care, so you 
won’t find a thousand-year-old sword with a blade that can still 
cut. Not even if there’s a prophecy about it. 

Gwen: Sorry, Isildur. 

Jordan: Aluminum is the big exception. When aluminum begins 
to corrode, the aluminum oxide forms a protective layer that 
prevents it from corroding further. 

Gwen: Bronze can also form a pretty patina instead of corroding 
if conditions are right. And, of course, gold. 

Jordan: But you won’t find ancient artifacts made of aluminum 
anyway, since the refinement of bauxite was only invented in the 
late 19th century. 

Gwen: Conversely, metals require oxygen to rust, so a spaceship 
or space station that never enters the atmosphere shouldn’t look 
rusty and discolored, no matter how old it is. 

Jordan: Well, that’s all we’ve got for today. 

Gwen: We hope this will help the next time your characters need 
to blow something up, light something on fire, or otherwise create 
mayhem. 
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Memory in Fiction and the Realities of 
Remembering 

First we’ll tackle some of the myths about memory in fiction. 

 

Myth #1 Memory = attention (or language or visuospatial skills 
or all of the above). 

Sometimes people conflate memory with another cognitive 
(mental) domain—or all of them. For example, a person may have 
difficulty recognizing faces (prosopagnosia) and this perceptual 
difficulty (agnosia) may be misinterpreted as a problem recalling 
names. 

 

Reality: Memory refers to specific cognitive processes for 
the encoding (processing), storage, andrecall (retrieval) of 
information. These functions are analogous to writing a message, 
filing it away, and getting it out later and reading it. 

 



Memory may be divided into declarative (explicit) memory, 
which can be tested verbally, and non-declarative (implicit-
procedural) memory, involving perception and motor skills, such 
as riding a bike or playing an instrument. Episodic 
memory (recall of events) and semantic memory (one’s 
“encyclopedia” of learned facts) are types of declarative memory. 

Anatomically, different brain regions mediate different aspects of 
memory. Key among these are parts of the brain’s frontal 
lobes and temporal lobes. Named for its seahorse-shape, 
the hippocampusand its associated entorhinal cortex are 
essential structures for explicit memory. The hippocampus is part 
of the limbic system, which includes the amygdala, a structure 
underlying basic drives and emotions. 

Besides memory, the other main areas of cognition (thinking) 
are: 

o Attention/concentration, 
o Language 
o Visuospatial functioning 
o Executive functioning, which refers to higher-order cognitive 

processes such as insight, judgment, planning, and 
organization. 

o  
Myth #2 Memory is a static, stand-alone function. 

Numerous examples of what I like to call “Made-for-TV 
amnesia” abound in movies and books like The Bourne 
Identity (or the lack thereof). In such cases, a character (+/- head 
injury) finds himself in a strange place or situation and can’t 
remember his name. He is otherwise healthy, alert, walking, and 
talking. Somehow, he can recall the names of things like phones, 
boats, or passports (words that one usually learns well after one’s 
name). He can learn new information and also remembers how to 
drive, etc. Memory doesn’t work like this. 



 

Reality: Memory doesn’t operate in isolation. It works in concert 
with sensory input to the brain. It is distinct from, but intertwined 
with other cognitive domains such as attention. People often see 
memory as operating independently of these other processes, but 
the system is interdependent. Language and memory are so tied 
together in terms of how we humans communicate and remember 
that memory is often classified in terms of verbal and non-
verbal recall.  

Visual memory tends to be the non-verbal type of most clinical 
interest. But other types of nonverbal memory can be just as 
important, if not more so, in daily life—and writing. Proust’s 
madeleine in Remembrance of Things Past is a sweet example of 
gustatory (taste) memory: 

“And suddenly the memory revealed itself. The taste was that of 
the little piece of madeleine which on Sunday mornings at 
Combray (because on those mornings I did not go out before 
mass), when I went to say good morning to her in her bedroom , 
my aunt Léonie used to give me, dipping it first in her own cup of 
tea…”—Marcel Proust, Remembrance of Things Past 

Memory also has temporal patterns. Most laypeople use the terms 
short-term and long-term memory, but neuroscientists generally 
refer to working memory and reference memory or else 
immediate (short-term), recent (e.g., current events), and remote 
(long-term) recall. 

Because of the interconnectedness of cognitive processes, memory 
loss that is sudden and severe is likely to be associated with other 
medical or psychological issues. If a head injury (or similar insult) 
is severe enough, one may have retrograde amnesia (memory 
loss for past information and events), particularly if there is 
altered consciousness. But this would be most profound for events 
around the time of the trauma. I buy that Bourne or whoever may 



have such amnesia, but this would be unlikely to extend only to 
longstanding aspects of his identity while sparing more recent and 
mundane matters. It should be the other way round. Ribot’s law 
of retrograde amnesia refers to the common phenomenon in 
which more recent memories are forgotten to a greater degree 
than more remote ones. 

Someone with a traumatic brain injury (TBI) or the like may also 
experience anterograde amnesia(difficulty learning and 
remembering new information). Bourne doesn’t seem to have a 
problem with “new learning,” which also makes his selectively 
impaired recall less credulous: the more severe a trauma causing 
amnesia, the more likely that anterograde amnesia will occur. 
There’s no singular or centralized memory center that you can 
obliterate to erase all of someone’s memories. Although, if you 
want to come close, destruction of each hippocampus on either 
side of the brain (= the bilateral hippocampi), can produce severe 
anterograde amnesia. 

To suddenly forget one’s name, other identifying traits, and all the 
major players in one’s life, while functioning otherwise normally, 
is not easily explained by a head injury or other neurological 
insult. Even in Transient Global Amnesia (TGA), the name 
overstates the case, as the amnesia is often not total. Moreover, it 
is often linked to an underlying medical condition, such as blood 
vessel (vascular) disease or migraines. Drugs don’t make you 
forget who you are unless they cause you to become so delirious 
(delirium = acute confusional state) that you begin 
having delusions (false beliefs). 

Forgetting one’s self while everything else seems normal doesn’t 
fit with the anatomy or temporal patterns of memory, suggesting 
a psychogenic amnesia. Rarely, after extreme physical and/or 
psychological trauma, such as severe abuse, or another situation 
someone wishes to escape, a person may enter a “dissociative 
fugue.” (E.g., the man who washes up on the beach who can’t 



recall his own name but can play the piano and learn the names of 
new people he meets. Someone experiencing such a state may 
even adopt a new identity.) 

A person who has completely forgotten his or her identity and 
journeys to find it again makes for a great story, which is probably 
why this plot point is so popular, even if it is so improbable. 

Our oldest and most-often used memories (e.g., our names) are 
what we memory specialists sometimes like to call “overlearned” 
information or what laypeople sometimes call “hard-wired.” 
Unless you suffer serious trauma (with accompanying medical 
symptoms), you are unlikely to suddenly forget your home or your 
family or your job or all the everyday things that make you who 
you are. Of course, sometimes people may develop a neurological 
illness that gradually affects memory.  

A dementia is one example of such a progressive (i.e., 
progressively worsening) neurodegenerative disorder, which 
adversely affects cognition (often memory) and interfering with 
daily functioning. However, even in the case of a dementia such as 
Alzheimer’s disease, your name is likely to be the last thing that 
you forget. 

 

Myth #3 The perfect memory. 

It’s right up there with the perfect murder and the unsinkable 
ship. Memories often fade with time or become reworked. 

Certainly, some people have better memory abilities than others, 
memory can improve with practice, and certain techniques 
(referred to as “mnemonics”) can aid memory. However, anyone 
who remembered everything would have a difficult time making it 
through everyday life (beautifully illustrated in the classic short 
story “Funes, the Memorious” by Jorge Luis Borges). Besides, 



flawed characters are much more interesting. Every superman 
should have his kryptonite. 

Reality: Memory is rather imperfect. Which is not necessarily a 
bad thing. Although it can be, say if your fate depends on the 
testimony of eyewitnesses, who are notoriously unreliable. 

Memory has its limits. It is easier to retrieve a memory using cues 
(recognition memory) than via spontaneous (or free) recall. 
Repetition can aid memory—or alter it. The human penchant for 
pattern recognition may likewise help or bias our memory. Roast, 
roast, roast, roast. What do you put in a toaster? (Hint: not toast). 

When it comes to memory in fiction, here’s a few things to, er, 
remember: 

1. Know your terms. 
2. Be specific. 
3. Be subtle. 

 


