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“Actually, two journals,” I replied 

somewhat sheepishly, “Inorganic 

Chemistry and The Journal of Phys-

ical Chemistry.” We are organic 

chemists, and although the differ-

ence between our field and those 

represented by these two journals 

may seem small to a nonchemist, 

to specialists they are practically 

different planets. Neither of these 

journals is usually found near the 

desk of a card-carrying organic 

chemist—yet here we were discuss-

ing these two papers, the more 

recent of which was published

2 decades ago. 

“I know that this sounds crazy,” 

I continued, “but look at the re-

activity that they saw.” We craned 

our heads over the printouts. The 

authors of these papers had given 

little thought to whether their re-

sults had much bearing on our field—they weren’t organic 

chemists, after all. However, being good scientists, they had 

made copious observations during their experiments, and 

sure enough, some had interesting implications for our 

studies. “I see what you mean,” my adviser said, “but I don’t 

know how you find these papers.” 

The answer is pretty simple: I aggressively curate and 

monitor the notifications I receive about newly published 

papers, and I read those that strike my interest, even if 

they’re not directly related to my research. Then, if I find 

an interesting string of references in a paper I’m reading, 

I’ll follow where it leads. That’s how I found my way to 

those decades-old papers. Chemistry also has a small but 

vibrant blogging community, and sometimes a thoughtful 

post highlighting a recent paper will start me on one of my 

literature dives. If I find that many of these references come 

from the same source—Inorganic Chemistry, for example—

I’ll add it to the stable of journals that I follow. 

Perhaps the bigger question is why I make the effort. 

The short answer is that I read widely to prepare myself 

for whatever might come along 

in the lab. My biggest fear is the 

one that got away, the important 

discovery that I missed because I 

couldn’t see it for what it was. It’s 

this fear that drives me to cast my 

intellectual net widely, so that I 

have the broad foundation I need 

to see my research from multiple 

angles. Given the limited num-

ber of hours in each day, it can be 

tempting to read only in my sub-

discipline, but I know that doing 

so would ultimately limit the kinds 

of connections I can draw. Fortune 

favors the prepared mind, as Louis

Pasteur famously said to explain 

his scientific success, and I am

doing my best to be prepared. 

That conversation with my ad-

viser was a few years ago. The in-

tellectual leap inspired by those 

old papers enabled me to finish and publish my project, 

and I am now wrapping up my Ph.D. studies. As I look 

back on my graduate career, I realize that it’s been re-

plete with these sorts of situations. Time and time again, 

strange observations in the lab reminded me of a paper I 

had read in some far-out journal, or a seemingly irrelevant 

visiting speaker’s talk suddenly led me to understand a 

result that had been bugging me for weeks. These are my 

favorite moments in research; the thrill of finally fitting 

disparate pieces together is tough to beat.

One of the new first-year students in our department re-

cently asked me for advice on making it through graduate 

studies. I typically find that type of vague question tough to 

answer succinctly, but this one was easy: Read widely and 

voraciously. Fortune doesn’t come every day, but when it 

does, you will be prepared to make the most of it. ■

Julian G. West is a doctoral student at Princeton

University in New Jersey. Do you have an interesting 

career story? Send it to SciCareerEditor@aaas.org.

“I read widely to prepare 
myself for whatever might 

come along in the lab.”

Fortune favors the well read

Y
ou found that in what journal?” My adviser, sitting across the desk from me as we discussed 

my next research project, raised his eyebrows in surprise. We had recently finished my first 

project and realized that our methods had some limitations. We needed to redesign our ex-

periments, so I had done a lot of thinking and reading and had collected some preliminary 

results on new approaches. And based on some surprising sources, I had come up with an 

unusual proposal for advancing past the obstacles we had encountered.

By Julian G. West

IL
L

U
S

T
R

A
T

IO
N

: 
R

O
B

E
R

T
 N

E
U

B
E

C
K

E
R

“

sciencemag.org  SCIENCE

WO R K I N G  L I F E

1090    10 MARCH 2017 • VOL 355 ISSUE 6329

DA_0310WorkingLife.indd   1090 3/8/17   11:13 AM

Published by AAAS

 o
n 

M
ar

ch
 9

, 2
01

7
ht

tp
://

sc
ie

nc
e.

sc
ie

nc
em

ag
.o

rg
/

D
ow

nl
oa

de
d 

fr
om

 



In most of my labs I was the only 

nonnative speaker, and it was very 

hard to encourage people to speak 

English. Unofficial lab communica-

tion was typically conducted in the 

local language, so I was often the 

last one to hear about new ideas, 

results, or career development op-

portunities. I even missed several 

lab meetings. 

My labmates also missed out on 

my contributions. In one case, a 

colleague struggled for weeks with 

a protocol that I had a lot of ex-

perience with, but I didn’t realize 

it. Finally, I noticed that someone 

had ordered familiar reagents, and 

I asked into the air, “Hey, is any-

one staining on coverslips?” Ulti-

mately, I was able to help with the 

experiments. But a few words that 

I recognized would have saved my 

labmate a lot of time and frustration, and the lab a fair 

amount of money.  

The challenges also extended into the social realm. At 

happy hours, retreats, and other events, 99% of the conver-

sation was in languages I could not understand. From time 

to time, someone who had been chatting in French or Dutch 

would ask me a question in English. I didn’t know the con-

text, so I would respond politely but briefly, unable to build 

on the previous conversation. As suddenly as it started, the 

conversation would dry out. I could initiate small talk in 

English, but I never knew the right moment to interrupt an 

ongoing conversation. I would occasionally ask, “Could we 

please speak in English?” but most of the time, this ques-

tion elicited only silence. Suddenly no one had anything to 

say. So, I generally smiled quietly until I grew frustrated, 

excused myself, and left early, feeling totally isolated

and excluded. 

Of course, you can blame me for not learning the lan-

guage. But my time was limited, 

and my priority was my research, 

not language courses. In addition, 

my lack of integration with the 

locals discouraged me from look-

ing for ways to communicate with 

them. Instead, I found support 

from other foreigners who felt sim-

ilar frustrations. We talked about 

it, but we didn’t see what more we 

could do. It was natural that the 

locals would speak their own lan-

guage. As foreigners, we just had 

to deal with it.

When I was deciding on a lab 

for my Ph.D. thesis, though, I re-

alized that I could take matters 

into my own hands by choosing a 

more international lab. In my cur-

rent workplace in Israel, enough 

of us are English-speaking foreign-

ers that the locals communicate in 

English too, at least part of the time. This has made a huge 

difference for me. I enjoy casually sharing tips and tricks 

with labmates, and I have rewarding personal relationships 

with many of them.

Yet, the larger problem remains. If I prioritize language 

when considering future labs, it will severely limit my 

choices. I also worry that other young scientists going 

abroad will have the same false assumptions that I did 

and not take language into account when making career 

decisions. But it doesn’t have to be this way. I know that 

it can be an inconvenience for locals to speak in another 

language to accommodate a foreigner, but in the end,

everyone benefits. ■

Aleksandra Deczkowska is a postdoctoral scholar in im-

munology at the Weizmann Institute of Science in Rehovot, 

Israel. For more on life and careers, visit sciencecareers.org. 

Send your career story to SciCareerEditor@aaas.org.

“In most of my labs … it 
was very hard to encourage 

people to speak English.”

Let’s talk about language barriers

A
s an undergraduate student in my home country of Poland, I quickly realized that I would have 

to pack my bags and go abroad if I wanted to advance my scientific career. Since then, I have 

worked in Israel, Belgium, and Switzerland, and in all three countries my knowledge of the

local languages was close to zero. Like many researchers who choose to work abroad, I thought 

that my decent English skills would be enough for me to thrive. But it has turned out to be 

unexpectedly difficult. I don’t regret my decision to travel, but those who want to follow this path 

should be warned: Language barriers exist, and they will probably affect you and your work.

By Aleksandra Deczkowska
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At first I thought that this kind of 

frustration was routine for aca-

demic researchers. But as the years 

passed, I noticed a few senior col-

leagues who published with im-

pressive regularity and always had 

a paper in the works. When I asked 

them what their secret was, I found 

that they prioritized doing small 

amounts of focused writing every 

day. I’ve since developed my own 

version of this approach. I call it 

the 1-hour workday, referring to the 

short, sacrosanct period when I do 

what I see as the “real” work of aca-

demia: writing papers. 

First thing in the morning is 

when I’m at my mental best, and 

when I’m still most in control of 

my time, so I now use the first hour 

of my day to write. For me, it’s best 

done from home. I’ve developed 

something of a ritual: I wake up early, make an espresso, 

and write until I’m spent—or until distractions like email 

or the day’s deadlines and meetings start to intrude. This 

is usually about an hour, some days a little less and some 

days more. I’ve found that, like hitting a ball in golf, regu-

lar writing is easier if I tee it up. I plan my early morn-

ing writing the night before. It is in my calendar and on 

my to-do list, with details about which paper and section

I will be working on.

This routine has transformed my work life. Instead of 

the frustration that frequently plagued me early in my ca-

reer, now—no matter how work proceeds after I’ve com-

pleted my writing time—I go home at the end of the day 

with the satisfaction of having accomplished something. 

I have in no way mastered the writing game, but my 

1-hour workday has certainly increased my academic out-

put. And by keeping me focused and in practice, it has 

improved the quality of my writing and made the process 

much more enjoyable. It also offers 

an opportunity for deep thinking. 

I remember rarely having any such 

thinking time when I started out 

as a professor, but now I find that 

my daily keystrokes can lead to 

new ideas. When I string together 

days of successful writing, ideas 

flow and new connections present 

themselves even when I’m away 

from my keyboard, particularly on 

my bike ride to work or when I’m 

reading for pleasure. 

Many days, “writing” means edit-

ing and revising the work of others. 

This work can sometimes be a slog, 

but I keep my spirits up by thinking 

of it as a game of table tennis. My 

goal is to return the serve—when 

done quickly, this greatly improves 

the game. 

In any sport, one must stay toned 

and conditioned. If I fall out of practice, I quickly lose that 

fitness, and my writing and editing become labored. So, 

even though distractions abound, I protect that daily work-

out at the keyboard during the first precious work hour 

of the day. I’ve learned that writing does not need long 

stretches of uninterrupted time. Focus and regularity are 

what matter. I now advise my Ph.D. students and postdocs 

who are going on to faculty positions to adopt daily writing 

as an early-career habit so that they don’t repeat my years 

of writing frustration. At any career stage, a daily writing 

ritual can help improve performance—and, perhaps most 

importantly, job satisfaction. ■

Jeffrey J. McDonnell is a professor in the School of Environ-

ment and Sustainability at the University of Saskatchewan 

in Saskatoon, Canada, and Sixth Century Chair at the Uni-

versity of Aberdeen in the United Kingdom. He thanks his 

Ph.D. students and postdocs for feedback.

“I wake up early, 
make an espresso, and 
write until I’m spent.”

The 1-hour workday

W
hen I was an assistant professor, I felt constantly overwhelmed. I had classes to teach, 

relationships with new colleagues to navigate, a lab group to assemble, and an infant at 

home—not to mention research to conduct and papers to publish. To get ahead, I took on 

any opportunities that were offered, including membership on various editorial boards 

and professional committees. Despite working like a madman, my productivity as mea-

sured by paper output was meager. I simply could not find time in my day for undistracted 

writing. And when I did find the time after an extended stretch away from writing, the warm-up 

period to get back into the paper was often long, further slowing my progress. 

By Jeffrey J. McDonnell

IL
L

U
S

T
R

A
T

IO
N

: 
R

O
B

E
R

T
 N

E
U

B
E

C
K

E
R

sciencemag.org  SCIENCE

WO R K I N G  L I F E

7 18    12 AUGUST 2016 • VOL 353 ISSUE 6300

Published by AAAS

 o
n 

A
ug

us
t 1

5,
 2

01
6

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 



Lesson one: In the right race, 

your weakness can become your 

strength. For more than 30 years 

I equated running to speed and 

so, lacking the fast-twitch muscles 

of a sprinter, I chose not to run at 

all. But once I finally started run-

ning, I learned that not being 

able to sprint makes me a better 

endurance runner. Similarly, I often 

perceived my inability to focus on 

a single research topic as a barrier 

to success as an academic scien-

tist. But I’ve found that my desire 

to branch out to different fields 

helps me make connections across 

disciplines and see my work in new 

ways, which has led to unexpected 

and exciting insights.  

Lesson two: Choose the right 

pace for your race. Last Christmas, 

a silver-haired gentleman helped 

me beat my (lamentable) 5K personal best by whispering, 

“Go at your pace, not theirs!” when I got stuck behind 

slower runners. I now realize that this would have been 

excellent advice early in my career. Some Ph.D. students 

push themselves too hard and burn out, but I had the op-

posite problem. I was happy to trundle along at the slowest 

pace I could get away with—but it ultimately held me back. 

Even though I like my slow-but-steady pace, I still needed 

to learn to push myself rather than drag my feet.

Lesson three: An honest race is the only race worth 

running. I invariably finish in the bottom quartile of the 

local 5K run. All I would have to do to move up a couple 

of hundred places is take a shortcut through the fields. 

Yet I don’t. Nobody does. Scientists are usually like that, 

too—but not always. Principal investigators are pressured 

to keep their spot in the fast lane, postdocs are chasing the 

elusive permanent contract, and students are keen to make 

their mark. Several of my publications would have had a 

much easier ride through the re-

viewing system had I been slightly 

less honest about our findings. 

The temptation to cheat to get an 

advantage can be great. However, 

and this is something that is often 

overlooked, an advantage is only 

useful if you are, in fact, engaged 

in a competition. This brings me to 

the last lesson, which is the most 

important of all. 

Lesson four: There really is no 

race. For me, running isn’t about 

being faster than other runners. 

Likewise, my goal in research 

is not to “beat” my colleagues. 

Mark Rowlands, a philosopher, 

academic, and runner, argues that 

running makes us happy because it 

is a form of play and as such has 

intrinsic value. I don’t run just 

to eat more peanut butter or to 

save money on psychotherapy (although these are strong 

motivating factors in my case). I run because doing so 

offers a glimpse of life’s real value. I now think this is the 

secret to being happy in research, too. I don’t do research 

only to get invited to conferences, see my name in print, 

or be promoted. Like running, research is a game with its 

own intrinsic value. Playing this game of discovery gives 

me enough joy to keep me going.

Do I recommend an academic career in the slow lane? It 

doesn’t work for everybody. Letting go of ambition in aca-

demia is a bit like leaving your GPS watch at home when 

heading out for a run. Scientists are ambitious; they want 

to be the hares leading the race ahead. But the tortoise’s 

secret is that there is a lot of fun to be had at the back of 

the pack. ■

Irene Nobeli is a lecturer at Birkbeck, University of London. 

Send your career story to SciCareerEditor@aaas.org.

“Not being able to 
sprint makes me a better 

endurance runner.”

In praise of slow

I 
huff and puff my way up the moderate slope. Even by my own abysmal standards, this is a poor 

run. In the past hour, I have been overtaken by both an octogenarian and a mum pushing her 

toddlers in a buggy. Yet I am smiling. I am a happy runner, despite my utter mediocrity at this 

sport. But at work, happiness had become elusive. After a relatively relaxed Ph.D. and postdoc, 

I had been thrilled when I landed a tenured job. But as I worked to establish myself as a group 

leader, I began to feel intense pressure to be more competitive and publish more. Recently, as 

I wondered why I felt so discontented at my job, I realized that I could apply some lessons from 

running to my research.

By Irene Nobeli
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I did get into my second-choice 

graduate school. But I continued 

to learn the lessons of rejection 

when I failed to win a small-scale

writing contest. At first, I felt rather 

discouraged. I worried that asking 

for feedback might seem inappro-

priate and that I might come across 

as a sore loser. But I reasoned that 

there was no better way for me to 

improve than to take the initiative 

and ask. I took my time drafting 

the email to make sure that my 

tone was sincere, and I ended up 

receiving valuable comments that 

equipped me to go on to win two 

similar competitions.  

Following up after rejections can 

also open the door to unexpected 

opportunities. A year ago, for ex-

ample, I applied unsuccessfully 

for a science writing internship. 

I asked the editor whether there were any other ways I 

could contribute, and I was surprised to learn that I was 

welcome to pitch ideas for articles that I wanted to write. 

(The editor also assured me that my application was of 

decent quality, which restored my confidence in my writ-

ing ability.) A few months later, I contacted the editor with 

a pitch, and I was thrilled to be offered a paid contract to 

contribute an article. 

Even when you don’t get individual feedback or imme-

diate further opportunities, you can still help yourself by 

trying to figure out why your application wasn’t successful. 

Last year, for example, when my application for a short-

term fellowship to do research in Germany was rejected, I 

decided to look more closely at the winners from past years. 

I found that almost all of the funded fellows studied dis-

ease biology, while my proposal had focused more on using 

biology for engineering and materials applications. Realiz-

ing that my rejection was due—at least in part—to the fact 

that it was a bad fit, and not necessarily a reflection on the 

quality of my proposal, made me 

feel better about my research. I also 

learned that it’s important to do my 

homework. Now, I ensure that my 

application is a good fit by learning 

who was successful, and sometimes 

even contacting them for advice,  

before submission. 

In other cases, understanding the 

reasons behind a rejection can sug-

gest concrete ways to strengthen 

your work. For example, after look-

ing into the students who were 

chosen for a program to work as 

journalists at a conference—which I 

was rejected from 2 years in a row—

it dawned on me that the organiz-

ers were looking for people with 

experience writing informal blog-

style articles. I didn’t have this type 

of background, and I had been sell-

ing myself as an academic writer. 

So, I started reading more scientific blogs and recently got 

an opportunity to start writing for one, which I hope can 

help me avoid a third rejection. I also learned that some-

times I need to be patient and put in the time and work to 

accumulate credentials if I am not a good fit at the moment.

There’s a lot of advice out there about not feeling down 

after rejections. I beg to differ. I believe that it’s OK to be 

stressed, upset, frustrated, and even to harbor self-doubt. 

The important thing is to harness these feelings so that they 

lead to something productive. Frankly speaking, I still have 

a hard time when my applications fail. As a final-year Ph.D. 

student applying for postdoc fellowships, I get worried even 

thinking about potential rejection. But as I contend with 

these negative thoughts, I remind myself to pick myself up 

and transform rejections into positive lessons. ■

Andy Tay is a graduate student at the University 

of California, Los Angeles. Send your career story to 

SciCareerEditor@aaas.org.

“With the right mindset … 
I can transform rejections 

into useful lessons.”

Learning from rejections

I 
experienced the first rejections of my scientific career when I applied to graduate school. I had 

graduated as the top student from my undergraduate program, but I didn’t get into my top choice 

for grad school. In fact, about half my applications were met with rejection. I did not know how to 

cope. I felt that I had let my family and teachers down, and I was embarrassed and bitter. That was 

3 years ago. Since then, I’ve continued to experience the rejections that are a routine part of scien-

tific training and research. But I have learned that, with the right mindset and some initiative and 

introspection, I can transform rejections into useful lessons to strengthen my future work.

By Andy Tay
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My career in academia, with its 

flexibility and self-direction but 

also its daunting stress levels, has 

been both a blessing and a bur-

den in my battle with depression.

Depression, in turn, has not made 

it any easier to meet the challenges 

of academic life. I am fortunate 

to work in a department and at 

an institution that see younger 

faculty members as individuals 

to be invested in and supported. 

But the cost of depression to my 

career—in students’ manuscripts 

that sat on my desk too long, in 

editors disappointed by unfinished 

reviews, in productivity gaps that 

give funders pause—has been real.  

Every individual’s experience 

with mental illness is unique. Nev-

ertheless, I will hazard sharing 

some of my own hard-won lessons with others who find 

themselves grappling with their own recalcitrant minds.

FIRST AND FOREMOST, GET HELP. If you encounter a problem 

in your research that you lack the expertise to solve, you 

don’t hesitate to collaborate. Taking care of your mind is 

just the same. There are talented experts out there, and 

you need to take advantage of them. I have benefited enor-

mously from group and individual cognitive behavioral 

therapy. I know others who describe going on the right

antidepressant as “when the lights came on.” What works 

best is different for everyone, so be persistent. 

Many health insurance plans have good mental health 

coverage, and most universities have in-house counselors 

familiar with the particular stresses of academic life. The 

phone number for the U.S. Suicide Prevention Lifeline is 

1-800-273-8255. If you need it, use it. Today.

STEP OUT OF THE CLOSET�THOUGHTFULLY. I was loath to 

disclose my struggles to my advisers because I worried that 

openness would limit my future

opportunities. I have since seen that 

advisers often realize that something 

is up even if you don’t tell them, 

and—depending on the individual—

things may go better if they know 

what is happening and that you are 

working to deal with the problem. 

Now that I am a faculty member, I 

have been surprised and gratified at 

my colleagues’ compassionate, sup-

portive responses whenever I have 

chosen to discuss my illness with 

them. Experiences like these help lift 

the shame that is a key part of the 

depressive cycle. 

That said, there is certainly a time 

and a place for confidences. It may be 

wise to start by telling a trusted men-

tor who is not immediately respon-

sible for evaluating you. Look for a 

group of peers who face similar challenges and can provide 

mutual support. Learning that you share your experiences 

with people you respect can be the most powerful tonic of all.

REALIZE THAT THE ROAD IS LONG. One of the worst mistakes 

I made was repeatedly assuming that, when I was feeling 

well and productive, I was home free—only to be caught 

flat-footed when my depression flared again. Staying ahead 

of the situation by keeping a support network in place, 

even across the frequent relocations that are part of an

academic’s life, is critical. 

ALWAYS REMEMBER THAT YOU ARE NOT ALONE. There are 

more people who care about you and want to help you than 

you realize, and more people who have fought the same 

fight than you can imagine. ■

Charles G. Hoogstraten is an associate professor of 

biochemistry and molecular biology at Michigan State 

University in East Lansing.

“Academia … has been both a 
blessing and a burden 

in my battle with depression.”

Fighting through the darkness

D
uring the fourth year of my Ph.D. program, I found myself walking through the door of my uni-

versity’s counseling center, seeking help for a dangerously strong urge to commit suicide. With 

the help of the compassionate people in that office, I pulled through the immediate crisis. Long-

term counseling helped me understand it as the climax of a tendency to clinical depression that 

has plagued me for much of my life. It has been many years since I was a danger to myself. But 

ongoing low-level depression, the sense that I don’t deserve my success, and periodic more serious 

bouts of psychological disease still haunt me, even as I have done work that I am proud of.

By Charles G. Hoogstraten
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My big break came shortly after 

getting tenure. In a passing con-

versation, a senior colleague men-

tioned that his process for writing 

research papers centered on struc-

ture. Rather than focus on words 

and sentences, the part of writing 

that so bogged me down, he high-

lighted the importance of outlining 

the overall story to be told. I had 

thought that the standard paper 

structure—introduction, methods, 

results, discussion, conclusions—

was enough to keep me on track. 

But my colleague helped me realize 

that, even with those sections, there 

is still enough freedom to get stuck 

in writing cul-de-sacs. 

I now see each of the standard 

paper sections as its own Russian 

nesting doll. Writing papers is easi-

est when you spend considerable 

thought and time stacking all these pieces first. I call it 

the top-down writing approach. 

Each of my group’s papers now starts with a storyboard 

session at a whiteboard. I pretend to be a big-time Holly-

wood producer and ask the Ph.D. student or postdoc to play 

the role of would-be movie director pitching a new movie 

to me. Their pitch must answer three questions: What is the 

status quo? What is wrong with the status quo? How does 

this new paper go beyond the status quo? 

This approach helps frame the story and place key fig-

ures and technical findings in context. Balancing each 

of the status quo elements is a great way to set up the

introduction—often the toughest section for early-career 

scientists to write—and to lead the reader to the research 

questions or hypotheses. Say too little about what we al-

ready know and one risks losing a large audience who may 

be unfamiliar with the topic. Too little about what’s wrong 

with the current state of knowledge and the reader may 

wonder why we need yet another 

paper on that topic. Too little about 

how the work goes beyond what 

others have done and the novelty 

is unclear. The result is a roadmap 

of the novel elements in the work, 

which brings the discussion—the 

other tough section for the writing 

newcomer—into final focus.

Once the pitch makes sense, we 

go back and forth stacking the Rus-

sian dolls on the whiteboard until 

the outline subheadings become 

paragraph topics, with every para-

graph explicitly represented in the 

outline. Honing this outline prior to 

any writing allows us to determine 

whether the research story resonates 

from start to finish. We might spend 

days or weeks on the outline to get 

it right, but it’s time well spent. The 

slavish adherence to nested headings 

shows at a glance whether the paper makes a clear and wor-

thy contribution; whether the title, objectives, and results 

are properly aligned; what figures are truly essential to the 

storyline; and whether the message hums. Writing then be-

comes a much easier process of filling in the blanks. The pa-

per is effectively finished before the sentence writing starts. 

I haven’t mastered the writing game, and I am still con-

stantly learning. But the top-down approach has been a 

game changer in my group. Now, when a new grad student 

indicates an interest in an academic career, I ask, “So you 

want to be a Hollywood producer?” ■

Jeffrey J. McDonnell is a professor in the School of Environ-

ment and Sustainability at the University of Saskatchewan 

in Saskatoon, Canada, and Sixth Century Chair at the Uni-

versity of Aberdeen in the United Kingdom. He thanks the 

faculty, students, and postdocs at the Global Institute for

Water Security for feedback. 

“I … ask the Ph.D. student 

or postdoc to play the role of 

would-be movie director.”

Paper writing gone Hollywood

“S
o you want to be a writer?” one of my professors asked me when he learned I was

interested in a career as an academic scientist—a pointed warning that a life of science is 

also a life of writing. But even knowing this in advance, I found that writing was a challenge 

as I made my way down the tenure track. I had trouble finding stories in my data sets. Even 

when I had a good tale, I struggled to tell it. I tried starting with the opening sentences and 

hoping I’d make it to the paper’s end. But more often than not, I wrote my way down many 

blind alleys. My permanently unfinished papers outnumbered my published ones. Worst of all, I 

was not helping my Ph.D. students and postdocs learn proper writing craft.

By Jeffrey J. McDonnell
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“…the most important single  
result of Darwin’s collections  
of fossil mammals during  
the voyage of the Beagle”

Lister 2018



Figure 1 Open suture between the supraoccipital and exoccipital in (A) a fossil baleen whale, HMN-
F00127 (Parietobalaena yamaokai) and (B) a fetal specimen of blue whale, Balaenoptera musculus
(USNM 268001).

Given the preserved condition, the exact bizygomatic width of HMN-F00127 is uncertain,
but likely approximates 30 cm. In order to have a better understanding of their body size,
a larger individual, HMN-F00042, whose bizygomatic width approaches but slightly less
than 50 cm, was also estimated.

RESULTS
New observations on the published specimens of Parietobalaena yamaokai show that
several reported fossils are juvenile specimens, although it remains problematic for clearly
identifying exact ontogenetic ages of each fossil specimen. However, one specimen (HMN-
F00127) appears to be a very young individual, under six months old, judging from the
open suture between the supraoccipital and exoccipital (Fig. 1) as the sequence and timing
of the occipital ossification in the extant balaenopteroids provide an applicable proxy
(Walsh & Berta, 2011). Given the preserved morphology of the supraoccipital in HMN-
F00127, it is slightly eroded, but the overall edge remains intact, in turn, excluding the
possibility of damage. Likewise, the separation between the supraoccipital and exoccipital
of HMN-F00127 is unlikely to result from some unusual occipital fenestrations in some
cetaceans (Gao & Gaskin, 1996; Trimble & Praderi, 2008), leading to the conclusion that
the open suture is genuine, which could be comparable to a fetal/new-born blue whale,
Balaenoptera musculus as shown in Fig. 1.

Additionally, given the estimated bizygomatic width (30 cm), the body size for HMN-
F00127was approximately 313 and 479 cm from Lambert et al. (2010) equation andPyenson
& Sponberg (2011) equation, respectively. Similarly, a larger specimen of P. yamaokai,
HMN-F00042, whose bizygomatic width is slightly worn down, but approaches 50 cm,
shows a physically immature feature—unfused vertebral discs. The unfused vertebral discs

Tsai (2017), PeerJ, DOI 10.7717/peerj.3711 3/10

Figure 3 Life restoration of a mother-calf pair of Parietobalaena yamaokai ( c�Nobumichi Tamura).

to the size of extant gray whales, Eschrichtius robustus (see Andrews, 1914; Rice & Wolman,
1971 for references to the size of gray whales). This can be corroborated by a larger, but
physically immature specimen HMN-F00042, whose estimated body length is 477 cm or
766 cm under different equations. HMN-F00042 may also be a juvenile, ontogenetically
older than HMN-F000127, given the presence of several loose and unfused vertebral discs,
but unable to further pin down its precise age at present. As a result, if the interpretation on
the estimated size and ontogenetic age for HMN-F00127 or HMN-F00042 is correct, it then
suggests the existence of large baleen whales (over 10 m) in the Middle Miocene (Itahashi
Formation, 16.1–15.6 Ma), substantiating the early origin of baleen whale gigantism (Tsai
& Kohno, 2016), instead of a recent origin (Slater, Goldbogen & Pyenson, 2017), albeit the
lack of ancestor-descendant relationships to illustrate the detailed evolution of gigantism
for now (see Tsai & Fordyce, 2015 for discussion of ancestor-descendant relationships).

Regardless, identifying a possibleMiocene breeding site for baleen whales in the northern
hemisphere also raises some interesting questions: when, where, and which species of
baleen whales initiated the annual, long migration between feeding and calving grounds?
If the interpretation in this paper is correct, it then represents the earliest known site
(Middle Miocene, 16.1–15.6 Ma) for baleen whale breeding in the northern hemisphere
(Fig. 3). However, given the presence of a young individual of an Oligocene baleen
whale, Waharoa ruwhenua (Cetacea: Eomysticetidae), together with isotopic analyses

Tsai (2017), PeerJ, DOI 10.7717/peerj.3711 6/10
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FAM ILY NEOBALAENIDAE 
Pygmy Right Whale 

Movements, Home range 
and Social organization 

Most other baleen whales in the Southern H emisphere have an 
annual migration between Antarctic feeding grounds in sum-
mer and low-latitude breeding grounds in winter. It appears that 
the Pygmy Right Whale and Bryde's Whale (Balaenoptera edeni) 
do not follow this pattern. There have been no confirmed sight-
ings of Pygmy Right Whales in the Antarctic. There is a tendency 
for strandings and coastal sightings to be recorded more during 
spring and summer along some continents in their distribu-
tion, thus leading to the hypothesis that inshore movements 
may be related to spring and summer plankton abundance 
on the continental shelf. If, as suspected, feeding in the Sub-
tropical Convergence is part of the annual pattern of the Pygmy 
Right Whale, knowledge of the pe1iodicity of marine productiv-
ity there would help to understand their movements. Perhaps 
Pygmy Right Whales are similar to Bryde's Whales in terms of 
their range of movements. Off southern Africa, Bryde's Whales 
undertake seasonal movements spanning about 20° of latitude, 
albeit in a more northerly position than the Pygmy Right Whale. 

No information is available on individual movements or 
home range of Pygmy Right Whales except that a few lone in-
dividuals have been observed in the same place over periods of 
a few days to just over two months. It is not known if these are 
normal or unusual behaviors. 

Relationship with Humans 
There is no information to suggest that Pygmy Right Whales 
have never been the target of whaling, probably because they 
are small, and therefore not p rofitable to kill, and they are not 
commonly encountered "at sea." Inshore fishermen in South 
Africa, New Zealand, and Australia have taken individual Pyg-
my Right Whales opportunistically and in some cases acciden-
tally. Russian whalers reported taking three whales for scientific 
study while operating in the South Atlantic in the 1970s. At that 
time, Pygmy Righ t Whales were included in the family Balaeni-
dae, and members of this group had been protected by interna-
tional law since 1935 under the League of Nations Convention , 
so killing them was illegal. Aboriginal people in Australia har-
vested whale carcasses for food and other items, and it is quite 
possible that they encountered and used Pygmy Right Whales. 

There have been two instances of human divers swimming 
witl1 a Pygmy Right Whale, and on both occasions, the whale 
generally accepted and even showed active interest in the hu-
man. In one instance, the whale appeared very curious about 

the divers and quickly swam over to them each time they en-
tered the water. Initially, the sound or sight of a video camera 
appeared to frighten the whale. 

Apparent reactions to boats by Pygmy Right Whales have 
been recorded and may depend on the size of the vessel and 
the type of engine noise produced. Observers on medium-
sized research ships in the open sea noted that subgroups 
of Pygmy Right Whales coalesced or submerged when the 
vessel approach ed to within a few hundred meters. When 
a 6-m yacht encountered a mother-offspring pair in a shal-
low, sheltered bay, there appeared to be little aversion to its 
presence even when the yacht was under motor. The mother 
stayed about 25 m away from the yach t, but the young made 
many forays to the boat, including what might be interpreted 
as "bow riding." 

Status and Conservation 
There are no species or population estimates of abundance 
for the Pygmy Right Whale. In the Australasian region, records 
have increased since the 1970s, with almost two-thirds of the to-
tal number since the 1880s being recorded in the last 40 years. 
This most likely reflects observer effort because of an increase 
in human interest in whales rather than a real increase in abun-
dance of the Pygmy Right Whale . Similarly, it is not clear if the 
small number of strandings and sightings off South Africa and 
South America is related to reporting effort or a difference in 
abundance be tween these and the Australasian region . 

There are no known threats to the conservation of the 
Pygmy Right Whale. Net entanglemen ts and presumed vessel 
strikes have been recorded but very infrequently. In some parts 
of the world cetaceans are not protected by law, and there is 
the need for better monitoring of human impacts on Pigmy 
Right Whales. A re turn to whaling is unlikely to affect this 
group of small whales. Perhaps the most real danger is acous-
tic disturbance in areas where oil and gas operations overlap 
with the distribution of the Pygmy Right Whale, such as on the 
continental shelf south of Australia. Nevertheless, this remains 
speculative until more is known abou t distribution, migratory 
pathways, and acoustic capabilities of the Pygmy Righ t Whale. 

Toxic con taminants have been reported in the tissues of 20 
Pygmy Right Whales from Australia, but most contaminants 
were below tl1e detection rate of under 0·05 ppm (wet weight) 
except for lead (under 4 ppm in bone) and cadmium (1·8-
15 pp m in liver). These cadmium concentrations are similar 
to those found in some odontocetes (toothed whales) and may 
be because copepods have somewhat high levels of cadmium 
relative to fish and squid. 

Man)• Pygmy Right Whale 
stmndings involve juveniles 
or mother-offsjJring jJairs. The 
gray flare in ji"ont of the eye is 
characteristic of this species. Pygm)• 
R ight Whales are mrely seen at 
sea, and if seen, unlikely to be 
identified by non-experts u nless 
jJ!wtos are jJrovided. T here are no 
global pojmlation estimates, and 
with breeding and feeding grounds 
and seasonal movements still 
largely matters of conjecture, this 
sjJecies is considmd Data Deficient 
on The IUCN Red List. 

Caperea marginata 
Namibia. 
Photo: Ruth H. Leeney 

Wilson and Mittermeier 2014
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Brodkorb 1971

Birds - dinosaurs in the Cenozoic sky



Tsai and Tseng 2022

The Cenozoic star - saber-toothed cats

Illustrated by Hodari Nundu Illustrated by Mauicio Anton
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But, how to judge







http://www.zmescience.com/science/geology/age-of-the-earth/



Be confident (but not arrogant) and feel free to  
share your stories/ideas/finds  

with evidence/support and clear logic flow 
then, time would tell 


