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B O O K S  e t  a l . modern times. While such accounts do em-

phasize the dramatic changes indicated by 

Primack’s research, they also may perpetu-

ate confusion in distinguishing long-term 

climatic trends from interannual variation.

Later chapters are somewhat more in-

complete or speculative. For example, after 

hearing of “enormous amounts of mosquito 

data” collected over 50 years and several 

compelling hypotheses of the relationship 

between mosquito populations, increased 

temperatures, and public health, the reader 

may be disappointed to find that the data 

have not yet been analyzed. Regarding 

spotted salamanders, Primack concludes 

little more than it’s “hard to know whether 

they’re responding to climate change at 

this time.” In the penultimate chapter, dis-

cussion of variation in Boston Marathon 

race times as an attempt to look at the ef-

fects of climate change is an interesting 

thought experiment, but the data are lim-

ited to showing that people run slower on 

warmer days. In fact, any potential trend 

due to climate change is swamped out by 

increased competition and training meth-

ods leading to faster race times toward 

the present. To Primack’s credit, these and 

other confounding issues, such as changes 

in population sizes of target organisms 

and the difficult task of attributing biotic 

shifts to climate change, are explicitly and 

clearly discussed.

Although Primack risks overreach in his 

broad taxonomic coverage (plants, birds, 

insects, amphibians, fish, and humans), it 

does facilitate a discussion of phenologi-

cal mismatches, a research area limited by 

the paucity of long-term data but quickly 
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Not only did Thoreau and Primack each 

record phenophases from hundreds of 

species over about a decade, but a third 

botanist, Alfred Hosmer, collected 16 years 

of chronologically and phenologically in-

termediate data in the late 19th century. 

Recently, Primack and his students have 

gone beyond merely describing these phe-

nomena by using laboratory experiments to 

reveal sources of interspecific variation in 

phenological response.

Primack intersperses these scientific 

results with anecdotes, quotes, and some-

times biographical information to empha-

size the main points of the research. For 

example, the weather of certain days in the 

1850s is contrasted with those same days in 

          H
enry David Thoreau spent much of 

23 August 1853 walking the envi-

rons of Concord, Massachusetts. He 

noted the advancing of summer to 

autumn in no fewer than 27 species 

of plants and six species of animals 

while exhorting “Live in each season as it 

passes; breathe the air, drink the drink, 

taste the fruit, and resign yourself to the 

influences of each” ( 1).

A century and a half later, in Walden 

Warming: Climate Change Comes to Tho-

reau’s Woods, Richard Primack finds that 

the seasons Thoreau lived in no longer 

match the ones we encounter. Primack 

uses the extensive and meticulous phe-

nological observations (periodic natural 

phenomena that are influenced by climate 

and season) made by Thoreau and nearly 

two dozen subsequent naturalists and or-

ganizations, including himself, to illustrate 

climate-induced changes in seasonal biotic 

and abiotic events over the past 150 years. 

These changes are already profoundly evi-

dent in New England. Primack shows that 

a wide variety of seasonal events—includ-

ing ice breakup on Walden Pond, the first 

flowering time of native plants, and animal 

migrations—happen up to several weeks 

earlier today then during the mid-1800s. 

In addition to conveying the impressive 

conclusions of over a decade of research, 

Walden Warming is part memoir and part 

call to action to become more engaged with 

nature and combat climate change.

The chapters are organized thematically 

and arranged chronologically by when Pri-

mack and his colleagues became aware of 

the various sets of phenological records. 

In this way, the book follows the natural 

flow of Primack’s research program, from 

plants to birds, insects, fish, and even peo-

ple. Accordingly, claims made earlier in the 

book, such as the extent of climate-induced 

changes in plant flowering times, are more 

convincing, as they are supported by a 

larger legacy of scrutiny and analysis.
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Richard Primack’s 2012 field notebook and equipment.
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becoming important as ecological inter-

actions are disrupted due to differences 

in species’ sensitivities to climate change. 

Moreover, including humans alongside 

other affected species rightly emphasizes 

that, in spite of our technology, we are far 

from immune to climate change, socially 

or physiologically.

Geographically, the breadth of coverage is 

limited to the Massachusetts area, one of the 

world’s best-studied areas phenologically. A 

passing mention that comparisons of his-

toric and modern data sets have led to simi-

lar conclusions in many other places, such 

as California ( 2), Wisconsin ( 3), North Da-

kota ( 4), and the United Kingdom ( 5), would 

have emphasized the ubiquitous effects of 

climate change and perhaps served as 

an inspiration for scientists to uncover 

historic data sets from their own localities.

In an Afterword, Primack encourages the 

reader to engage in citizen science using the 

same tools as Thoreau (pencil, paper, and 

sturdy walking shoes) or, at the very least, 

to reconnect with nature. After all, past ef-

forts of amateur naturalists, who Primack is 

consistently eager to credit, have been indis-

pensable to the research and conclusions put 

forth in the book. He writes, “If you are read-

ing this book, chances are you are already a 

member of the choir for this particular ser-

mon.” However, this volume is best suited for 

a nonspecialist audience, for whom such a 

book is sorely needed given the large frac-

tion of people skeptical of climate change 

or its relevance. Those looking for the data, 

analyses, and results without an ambling 

narrative or anecdotes may be better served 

by an equally readable but more concise and 

academic review by Primack and his former 

graduate student Abe Miller-Rushing ( 6) as 

well as the references therein.

Yet this book is more than a clarion 

testament to the real and present effects of 

climate change. It is an exhortation to be-

come more engaged in the natural world 

whether through citizen science or observa-

tion and, in so doing, recognize and limit our 

own impacts on the earth. A constant pres-

ence throughout this book, Thoreau would 

be pleased to read this volume, which weaves 

together science, nature, ethics, and human 

action as parts of a single whole.   ■
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          J
ust how well do we know the world 

around us? And just how impor-

tant is it for us to understand our 

smaller, less-readily-seen neighbors? 

In The Amoeba in the Room, mycolo-

gist Nicholas Money addresses these 

questions. Claiming that “we have been 

misled by our brains to exaggerate the im-

portance of elephants,” he argues that the 

scientific community is merely beginning 

to appreciate the stunning diversity among 

microorganisms and their impact.

Money opens with a survey of eukary-

otes, organized not in the rudimentary 

tree of life taught to schoolchildren but in 

a wheel. Eight genetically distinct eukary-

otic supergroups are rooted at the wheel’s 

hub, symbolizing a common (unknown) 

eukaryotic ancestor. Just one of these con-

tains the entirety of animals and fungi. As 

he uses examples from his backyard pond 

to illustrate each supergroup, Money con-

tends that “the way that we teach biology 

is no more sensible than evaluating all of 

English Literature by reading nothing but 

a Harry Potter book.”

Money holds that through most of our 

history, humans have viewed the world 

with a scientific narcissism, primarily con-

cerning ourselves with that which we can 

see with the naked eye. (Of course, we must 

consider the historical lack of tools that 

would permit us to observe and understand 

the Lilliputian inhabitants of our environ-

ments.) In a chapter ostensibly devoted to 

lenses and the history of light microscopy, 

Money also dives into the “history of bio-

logical thought,” noting contributions such 

as Robert Hooke’s Micrographia (with a 

subsequent parody by Thomas Shadwell) 

and Carl Woese’s genetic inquiries.

Advances in genomic analy-

sis and development of culture 

techniques for heretofore unculti-

vable microbes will go far toward 

establishing the identity and fea-

tures of an organism that lives 

in the soil, drifts in the water, or 

floats through the air. The much 

more complex challenge, Money 

implies, is to understand “what it 

does, where precisely it operates, 

or with whom it associates.” In 

enumerating some of the organ-

isms that trap carbon dioxide in 

the sea, fix nitrogen from the air, 

or digest food products in the 

human gut, Money articulates a 

powerful case for changing how 

we introduce aspiring scientists 

to the natural world. He champi-

ons the view that “the charismatic 

megafauna are very distracting, and the pop-

ularization of microbial beauty will require 

a shift in thinking, a subtlety of news cover-

age, a new genre of wildlife documentary.” 

Of great interest are the extremophiles, orga-

nisms adapted to extremes of temperature, 

pH, hydration, and radiation. The potential 

application of their particularly suited en-

zymes to industrial or pharmaceutical pro-

cesses reminds us that there is also great 

practical benefit to acquainting ourselves 

with as large a slice of microbial diversity as 

we can manage.

Scientists are often encouraged to “think 

big.” The Amoeba in the Room reminds us 

that perhaps we would be well served to do 

just the opposite.     ■

MICROBIOLOGY

Photomicrograph of Amoeba proteus.

10.1126/science.1255863

By Michael Shen 

The author is at the NYU Medical Scientist Training Program, 

New York, NY 10016, USA. E-mail: michael.shen@med.nyu.edu

Spotlight on the small

The Amoeba in the Room

Lives of the Microbes

Nicholas P. Money

Oxford University Press, 

2014. 246 pp.

C
R

E
D

IT
: 

G
R

A
N

T
 H

E
IL

M
A

N
 P

H
O

T
O

G
R

A
P

H
Y

/A
L

A
M

Y

10.1126/science.1255970

Published by AAAS

 o
n 

A
ug

us
t 1

4,
 2

01
4

w
w

w
.s

ci
en

ce
m

ag
.o

rg
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/

	Schneider 2014 Book Review
	Science-2014-Shen-738

