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O
verview

T
h

e M
icro

A
q

u
ariu

m
™

 is a slid
e-m

o
u

n
t an

d
 cu

ltu
re vessel in

 o
n

e. S
m

all
aq

u
atic o

rg
an

ism
s w

ith
in

 its ch
am

b
er can

 b
e exam

in
ed

 w
ith

 o
r w

ith
o

u
t a

m
icro

sco
p

e. M
an

ip
u

lated
 in

 sim
p

le yet u
n

iq
u

e w
ays, it is a versatile, easy-

to
-u

se to
o

l fo
r co

n
d

u
ctin

g
 exp

erim
en

ts, in
vestig

atin
g

 n
atu

ral
en

viro
n

m
en

ts, an
d

 stu
d

yin
g

 th
e n

atu
ral h

isto
ry o

f cyan
o

b
acteria, p

ro
tists,

p
lan

ts, an
im

als, an
d

 fu
n

g
i. T

h
is stu

rd
y w

ater ch
am

b
er h

as m
acro

sco
p

ic
ap

p
eal an

d
 is d

esig
n

ed
 to

 d
o

u
b

le as a m
icro

sco
p

e slid
e w

et m
o

u
n

t.
M

acro
sco

p
ically, livin

g
 o

rg
an

ism
s are d

isp
layed

 w
ith

in
 a th

in
, easily

b
acklig

h
ted

 m
icro

co
sm

 w
h

ich
 at arm

s len
g

th
 allo

w
s sm

all o
rg

an
ism

s 
(e.g

., sin
g

le-celled
 Param

ecium
) to

 b
e seen

 w
ith

 th
e n

aked
 eye. U

n
d

er a
m

icro
sco

p
e o

r h
an

d
 len

s, th
e stru

ctu
ral d

etails o
f m

an
y o

rg
an

ism
s are

revealed
. M

an
y o

f th
e classic “p

o
n

d
 w

ater” o
rg

an
ism

s stu
d

ied
 in

 th
e

b
io

lo
g

y cu
rricu

lu
m

 can
 b

e co
n

ven
ien

tly cu
ltu

red
 an

d
/o

r m
ain

tain
ed

 w
ith

in
th

e M
icro

A
q

u
ariu

m
™

. D
isp

layed
 as a classro

o
m

 aq
u

ariu
m

 o
r as a p

erso
n

al
d

eskto
p

 aq
u

ariu
m

, th
e M

icro
A

q
u

ariu
m

™
 is su

re to
 p

ro
vo

ke in
terest.

C
ontent Standards

T
h

e M
icro

A
q

u
ariu

m
™

 is ap
p

ro
p

riate fo
r stu

d
en

ts o
f an

y g
rad

e level an
d

ad
d

resses th
e fo

llo
w

in
g

 N
atio

n
al S

cien
ce C

o
n

ten
t S

tan
d

ard
s:

G
ra

d
e
s
 K

–
4

L
ife

 S
c
ie

n
c
e

•
C

h
aracteristics o

f o
rg

an
ism

s

•
Life cycles o

f o
rg

an
ism

s

•
O

rg
an

ism
s an

d
 en

viro
n

m
en

ts

G
ra

d
e
s
 5

–
8

L
ife

 S
c
ie

n
c
e
 

•
S

tru
ctu

re an
d

 fu
n

ctio
n

 in
 livin

g
 system

s

•
R

ep
ro

d
u

ctio
n

 an
d

 h
ered

ity

•
R

eg
u

latio
n

 an
d

 b
eh

avio
r

•
P

o
p

u
latio

n
s an

d
 eco

system
s

•
D

iversity an
d

 ad
ap

tatio
n

s o
f o

rg
an

ism
s
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w
ater, th

e M
icro

A
q

u
ariu

m
™

 d
o

es n
o

t sp
ill w

h
en

 laid
 flat u

p
o

n
 a

m
icro

sco
p

e slid
e. A

 M
icro

A
q

u
ariu

m
™

 w
ith

 an
im

al an
d

 p
lan

t life can
 b

e
m

ain
tain

ed
 fo

r d
ays, w

eeks, an
d

 even
 years. M

an
y n

atu
ral p

h
en

o
m

en
a,

in
clu

d
in

g
 th

e in
teractio

n
s b

etw
een

 livin
g

 o
rg

an
ism

s, can
 b

e o
b

served
 an

d
p

h
o

to
g

rap
h

ed
 at an

y tim
e—

esp
ecially as seen

 th
ro

u
g

h
 a m

icro
sco

p
e.

E
stab

lish
ed

 cu
ltu

res are in
stan

tly an
d

 alw
ays read

y to
 b

e o
b

served
. G

iven
n

o
 w

et m
o

u
n

ts to
 p

rep
are an

d
 n

o
 clean

u
p

 afterw
ard

s, m
o

re tim
e is

availab
le fo

r o
b

servatio
n

s.

W
ith

in
 an

 estab
lish

ed
 M

icro
A

q
u

ariu
m

™
, o

rg
an

ism
s in

teract w
ith

 o
n

e
an

o
th

er in
 an

 en
viro

n
m

en
t sim

ilar to
 th

eir n
atu

ral en
viro

n
m

en
t. In

terstitial
sp

aces, a b
en

th
o

s o
f sed

im
en

t, an
d

 b
io

film
s—

each
 an

 asp
ect o

f
m

icro
co

sm
s fo

u
n

d
 in

 n
atu

re—
ch

aracterize th
e artificial h

ab
itat w

ith
in

 th
e

M
icro

A
q

u
ariu

m
™

. O
b

servin
g

 th
e artificial m

icro
co

sm
 w

ith
in

 a
M

icro
A

q
u

ariu
m

™
 d

o
es little to

 d
istu

rb
 th

e sp
atial o

rg
an

izatio
n

 an
d

 active
in

teractio
n

 b
etw

een
 o

rg
an

ism
s an

d
 th

eir p
h

ysical en
viro

n
m

en
t. It is

co
m

m
o

n
 to

 fin
d

 in
d

ivid
u

al o
rg

an
ism

s seem
in

g
ly co

n
ten

t, b
ro

w
sin

g
 fo

r
fo

o
d

 in
 fam

iliar su
rro

u
n

d
in

g
s su

ch
 th

at slo
w

in
g

 ag
en

ts (o
ften

reco
m

m
en

d
ed

 fo
r stan

d
ard

 w
et m

o
u

n
t p

rep
aratio

n
s) aren

’t n
eed

ed
. In

ad
d

itio
n

, o
rg

an
ism

s can
 b

e seen
 in

 vario
u

s p
ersp

ectives as th
ey m

o
ve

ab
o

u
t, an

d
 u

p
o

n
, su

rro
u

n
d

in
g

 su
b

strates an
d

 o
n

e an
o

th
er.

T
h

ese featu
res m

ake th
e M

icro
A

q
u

ariu
m

™
 a rem

arkab
le d

evice. S
im

p
le

an
d

 easy to
 u

se, th
e M

icro
A

q
u

ariu
m

™
 can

 em
p

o
w

er m
o

re o
f u

s to
 co

n
n

ect
w

ith
 w

o
rld

s b
eyo

n
d

 o
u

r n
o

rm
al exp

erien
ce. W

h
en

 view
ed

 w
ith

 a
m

icro
sco

p
e, o

rd
in

ary p
laces h

arb
o

r extrao
rd

in
ary life. T

h
e sim

p
licity o

f th
e

M
icro

A
q

u
ariu

m
™

 allo
w

s even
 ch

ild
ren

 to
 d

isco
ver life at sm

all scale.
R

ich
ard

 Lo
u

v's in
sp

irin
g

 b
o

o
k, Last C

hild in the W
oods: S

aving O
ur

C
hildren from

 N
ature-D

eficit D
isorder, is fu

ll o
f reaso

n
s w

h
y w

e, an
d

esp
ecially ch

ild
ren

, n
eed

 to
 co

n
n

ect w
ith

 n
atu

re. T
h

e M
icro

A
q

u
ariu

m
™

 can
h

elp
 fu

lfill th
is n

eed
 an

d
 allo

w
 m

o
re p

eo
p

le to
 affiliate w

ith
 even

 th
e tin

iest
o

f creatu
res.

M
icro

sco
p

ic o
rg

an
ism

s exist all aro
u

n
d

 u
s. In

 th
e w

o
rd

s o
f E

.O
. W

ilso
n

 
(p

p
. 177–178), “T

h
ey are everyw

h
ere b

u
t it takes a sp

ecial eye to
 fin

d
th

em
.” U

n
fo

rtu
n

ately, far to
o

 few
 p

eo
p

le h
ave m

ean
in

g
fu

l, p
o

sitive
en

co
u

n
ters w

ith
 tin

y o
rg

an
ism

s th
at are co

m
m

o
n

 in
 o

rd
in

ary h
ab

itats. T
o

th
e co

n
trary, m

o
st p

eo
p

le are q
u

ick to
 eq

u
ate m

icro
sco

p
ic life w

ith
“g

erm
s”—

a sen
tim

en
t in

 co
n

flict w
ith

 reality. W
h

ile th
ere are g

erm
s an

d
p

arasites th
at can

 an
d

 d
o

 h
arm

 h
u

m
an

s, m
o

st m
icro

-life is in
cap

ab
le o

f
in

flictin
g

 d
irect h

arm
 u

p
o

n
 u

s. R
ath

er, m
icro

-life can
 b

e a so
u

rce o
f

en
jo

ym
en

t b
ecau

se life at th
is scale o

ffers m
an

y o
p

p
o

rtu
n

ities fo
r

d
isco

very. A
s a cu

ltu
re an

d
 o

b
servatio

n
 ch

am
b

er th
e M

icro
A

q
u

ariu
m

™
m

akes it relatively easy fo
r o

n
e to

 o
b

serve an
d

 d
isco

ver life h
isto

ry traits o
f

G
ra

d
e
s
 9

–
1
2

L
ife

 S
c
ie

n
c
e
 

•
T

h
e cell

•
In

terd
ep

en
d

en
ce o

f o
rg

an
ism

s

•
M

atter, en
erg

y, an
d

 o
rg

an
izatio

n
 in

 livin
g

 system
s

•
B

eh
avio

r o
f o

rg
an

ism
s

M
aterials

1
3
-1

0
1
6
 M

ic
ro

A
q

u
a
riu

m
™

1
3
-1

0
1
7
 M

ic
ro

A
q

u
a
riu

m
™

 (p
a
c
k
 o

f 1
0
)

M
icroA

quarium
™

 cham
ber

10 M
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quarium
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bers

M
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10 M
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M
icroA
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™

 stand
10 M

icroA
quarium

™
 stands
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N
o

te
:Fo

r yo
u

r co
n

ven
ien

ce, w
e h

ave listed
 th

ro
u

g
h

o
u

t th
is m

an
u

al th
e

catalo
g

 item
 n

u
m

b
ers o

f p
ro

d
u

cts availab
le fro

m
 C

aro
lin

a B
io

lo
g

ical
S

u
p

p
ly C

o
m

p
an

y (w
ith

 th
e p

refix, R
N

-). Fo
r p

ricin
g

 an
d

 o
th

er in
fo

rm
atio

n
,

p
lease refer to

 th
e m

o
st recen

t C
arolina™

 S
cience

catalo
g

, call to
ll free 800-

334-5551, o
r visit th

e C
aro

lin
a B

io
lo

g
ical S

u
p

p
ly C

o
m

p
an

y W
eb

 site at
w

w
w

.caro
lin

a.co
m

.

B
ackground

T
h

e M
icro

A
q

u
ariu

m
™

 is a 2- ×
3-in

ch
 (50 ×

75 m
m

) w
ater cell w

ith
 a

cap
acity o

f ca. 5 m
L. T

h
e sm

all size is o
f g

reat co
n

ven
ien

ce in
 sto

rin
g

m
u

ltip
le cu

ltu
res in

 a sm
all am

o
u

n
t o

f sp
ace. T

h
e M

icro
A

q
u

ariu
m

™
 is

sim
ilar to

 larg
er aq

u
ariu

m
s in

 th
at it is o

p
en

 acro
ss th

e to
p

 d
im

en
sio

n
. A

s
w

ith
 an

y aq
u

ariu
m

, fo
o

d
, w

ater, an
d

 in
d

ivid
u

al o
rg

an
ism

s can
 b

e ad
d

ed
 o

r
rem

o
ved

 as n
eed

ed
. D

u
e to

 th
e n

arro
w

 o
p

en
in

g
 (ab

o
u

t 2 m
m

 w
id

e), it w
ill

accep
t o

n
ly th

o
se o

rg
an

ism
s th

in
 o

r sm
all en

o
u

g
h

 to
 fit th

ro
u

g
h

 its n
arro

w
o

p
en

in
g

. T
h

e n
u

m
b

er o
f d

ifferen
t typ

es o
f o

rg
an

ism
s o

r sp
ecies kn

o
w

n
 th

at
w

ill fit w
ith

in
 a M

icro
A

q
u

ariu
m

™
 is in

 th
e h

u
n

d
red

s o
f th

o
u

san
d

s! M
an

y o
f

th
ese o

rg
an

ism
s are m

icro
sco

p
ic an

d
 can

 b
e o

b
served

 o
n

ly w
ith

 a
m

icro
sco

p
e. M

an
y o

th
ers are m

acro
sco

p
ic an

d
 visib

le to
 th

e n
aked

 eye.

A
 M

icro
A

q
u

ariu
m

™
 su

p
p

o
rted

 b
y a stan

d
 an

d
 restin

g
 o

n
 a d

esk o
r

w
in

d
o

w
sill serves w

ell fo
r casu

al view
in

g
 an

d
 can

 b
e en

jo
yed

 ju
st as o

n
e

en
jo

ys a larg
er aq

u
ariu

m
. A

 clo
ser lo

o
k at th

e co
n

ten
ts is p

o
ssib

le w
ith

 a
h

an
d

 len
s (th

e b
ase o

f th
e M

icro
A

q
u

ariu
m

™
 stan

d
 serves as a b

race to
stead

y th
e h

an
d

 len
s at p

ro
p

er fo
cal d

istan
ce). T

h
e M

icro
A

q
u

ariu
m

™
 is

u
n

iq
u

ely ad
ap

ted
 fo

r m
icro

sco
p

e u
se. D

u
e to

 th
e cap

illary reten
tio

n
 o

f
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G
uidelines for U

se
•

T
h

e M
icro

A
q

u
ariu

m
™

 is easily b
ro

ken
 b

y p
ressu

re exerted
 u

p
o

n
 its

face. T
o

 avo
id

 b
reakag

e w
h

ile h
an

d
lin

g
, alw

ays h
o

ld
 th

e
M

icro
A

q
u

ariu
m

™
 b

y th
e ed

g
es. D

o
 n

o
t p

ress o
n

 th
e face o

f th
e

ch
am

b
er.

D
o

 H
o

ld
 b

y
 E

d
g

e
s

D
o

 N
o

t P
re

s
s
 o

n
 F

a
c
e

•
W

h
en

 laid
 flat u

p
o

n
 a m

icro
sco

p
e stag

e, even
 w

ith
o

u
t a lid

, th
e

M
icro

A
q

u
ariu

m
™

 w
ill n

o
t sp

ill, d
u

e to
 th

e cap
illary reten

tio
n

 o
f w

ater.
H

o
w

ever, tiltin
g

 an
 o

p
en

 M
icro

A
q

u
ariu

m
™

 to
o

 far o
r h

o
ld

in
g

 it u
p

sid
e-

d
o

w
n

 w
ill sp

ill th
e co

n
ten

ts. T
h

erefo
re, u

se o
f th

e lid
 is reco

m
m

en
d

ed
.

D
o

 L
a
y
 F

la
t

D
o

 N
o

t T
ilt

•
D

o
 n

o
t exp

o
se livin

g
 cu

ltu
res to

 excessive h
eat. G

iven
 th

e h
ig

h
 su

rface
area in

 relatio
n

 to
 th

e sm
all vo

lu
m

e, th
e co

n
ten

ts o
f th

e
M

icro
A

q
u

ariu
m

™
 w

ill h
eat u

p
 q

u
ickly w

h
en

 exp
o

sed
 to

 w
arm

tem
p

eratu
res. Lim

it th
e exp

o
su

re tim
e to

 h
eat fro

m
 lig

h
t b

u
lb

s b
elo

w
th

e stag
e in

 d
issectin

g
 m

icro
sco

p
es. B

rief exp
o

su
re to

 h
ig

h
tem

p
eratu

res (e.g
., a h

o
t car) w

ill kill m
o

st in
verteb

rates.

•
D

o
 n

o
t o

verfeed
. E

xcessive feed
in

g
 w

ill favo
r b

acterial g
ro

w
th

 an
d

 can
resu

lt in
 th

e lo
ss o

f o
rg

an
ism

al d
iversity. M

o
st cu

ltu
res w

ill d
o

 w
ell

w
h

en
 “starved

” fo
r several w

eeks.

m
an

y o
rg

an
ism

s. T
o

 q
u

o
te T

h
o

m
as E

isn
er in

 h
is extrao

rd
in

ary b
o

o
k, For

Love of Insects
(p

. 268), “T
o

 d
isco

ver fo
r yo

u
rself w

h
at is alread

y kn
o

w
n

can
 still b

e a so
u

rce o
f w

o
n

d
er—

w
h

ich
 is w

h
y th

e stu
d

y o
f n

atu
re can

n
ever d

isap
p

o
in

t.”

In
 exp

lo
rin

g
 th

e ed
u

catio
n

al u
ses o

f th
e M

icro
A

q
u

ariu
m

™
, several h

u
n

d
red

cu
ltu

res, m
an

y taken
 fro

m
 field

 h
ab

itats, h
ave b

een
 estab

lish
ed

. Fo
llo

w
in

g
is a list o

f th
e m

ajo
r typ

es o
f o

rg
an

ism
s m

ain
tain

ed
 fo

r exten
d

ed
 p

erio
d

s.

Z
o

o
lo

g
ic

a
l O

rg
a
n

is
m

s

sarco
d

in
es (n

aked
 an

d
 testate am

o
eb

ae)

ciliates (m
an

y typ
es)

flag
ellates (esp

. Peranem
a

an
d

 Euglena)

h
yd

ra (esp
. C

hlorohydra)

p
lan

arian
s

m
icro

tu
rb

ellarian
s

g
astro

trich
s

ro
tifers

n
em

ato
d

es

tard
ig

rad
es (w

ater b
ears)

an
n

elid
s (b

o
th

 fresh
w

ater o
lig

o
ch

aetes an
d

 m
arin

e p
o

lych
aetes)

m
o

llu
sks (sn

ails, fin
g

ern
ail clam

s)

arth
ro

p
o

d
s (cru

stacean
s, arach

n
id

s, in
sects)

B
o

ta
n

ic
a
l O

rg
a
n

is
m

s

cyan
o

b
acteria (m

an
y typ

es)

b
ryo

p
h

ytes (b
o

th
 terrestrial an

d
 aq

u
atic sp

ecies o
f m

o
sses an

d
 liverw

o
rts)

an
g

io
sp

erm
s (esp

. th
e carn

ivo
ro

u
s U

tricularia)

w
ater m

o
ld

s

slim
e m

o
ld

s

alg
ae (m

an
y typ

es)



9
8

W
a
te

r

T
o

 fill in
itially, u

se so
u

rce w
ater fro

m
 th

e cu
ltu

re o
r en

viro
n

m
en

t b
ein

g
in

vestig
ated

. If so
u

rce w
ater is u

n
availab

le, u
se an

y o
f th

e fo
llo

w
in

g
:

b
o

ttled
 sp

rin
g

w
ater (R

N
-13-2450), d

istilled
 w

ater, ag
ed

 tap
 w

ater, sterilized
p

o
n

d
 w

ater, o
r an

y aq
u

ariu
m

-safe w
ater. C

h
lo

rin
a
tio

n
 a

le
rt:S

o
m

e tap
w

ater n
o

w
 co

n
tain

s ch
lo

ram
in

es as d
isin

fectan
t ag

en
ts. C

h
lo

ram
in

es are
n

o
t rem

o
ved

 b
y ag

in
g

 tap
 w

ater. In
stead

, treat th
e w

ater w
ith

 a
d

ech
lo

rin
ato

r sp
ecifically fo

rm
u

lated
 to

 rem
o

ve ch
lo

ram
in

es 
(i.e., C

aro
lin

a's R
N

-67-1939 o
r R

N
-67-1985 w

ater co
n

d
itio

n
ers). If in

 
d

o
u

b
t, co

n
tact yo

u
r lo

cal w
ater treatm

en
t p

lan
t. T

o
 m

in
im

ize m
in

eral
d

ep
o

sits in
 th

e evap
o

ratio
n

 zo
n

e, d
istilled

 w
ater is reco

m
m

en
d

ed
 to

rep
lace evap

o
rative w

ater lo
ss.

L
a
b

e
lin

g

A
n

 in
d

ivid
u

al M
icro

A
q

u
ariu

m
™

 m
ay b

e lab
eled

 w
ith

 an
 ad

h
esive lab

el
strip

 cu
t fro

m
 a m

ailin
g

 lab
el o

r w
ith

 “co
lo

r co
d

in
g

 lab
els” (ad

h
esive p

ap
er

d
o

ts, 1/ 4″
d

iam
eter). Lab

els sh
o

u
ld

 b
e p

laced
 w

h
ere th

ey w
ill n

o
t in

terfere
w

ith
 th

e view
in

g
 area, i.e., n

ear th
e to

p
 o

f th
e ch

am
b

er in
 th

e evap
o

ratio
n

zo
n

e, o
r n

ear th
e ed

g
e o

f th
e ch

am
b

er o
ver th

e sealan
t u

n
d

er th
e g

lass.

P
la

c
e
m

e
n

t a
n

d
 S

to
ra

g
e

In
 g

en
eral, o

rg
an

ism
s w

ith
in

 th
e M

icro
A

q
u

ariu
m

™
 are b

est m
ain

tain
ed

 at
ro

o
m

 tem
p

eratu
re in

 d
iffu

se lig
h

t. R
o

o
m

 lig
h

tin
g

 is ad
eq

u
ate; h

o
w

ever,
p

lacem
en

t n
ear a w

in
d

o
w

 receivin
g

 in
d

irect su
n

lig
h

t is id
eal.

M
icro

A
q

u
ariu

m
™

 ch
am

b
ers w

ith
o

u
t stan

d
s m

ay b
e co

n
ven

ien
tly sto

red
an

d
 tran

sp
o

rted
 in

 test tu
b

e racks o
r m

o
d

ified
 slid

e b
o

xes (w
ith

 th
e aid

 o
f a

sm
all ch

isel o
r sh

arp
en

ed
 screw

d
river, rem

o
ve every o

th
er p

artitio
n

 in
 th

e
C

aro
lin

a™
 B

lu
e B

o
x, R

N
-63-4200). T

o
 tran

sp
o

rt fo
r u

se in
 th

e field
, take

care to
 p

ack M
icro

A
q

u
ariu

m
™

 ch
am

b
ers carefu

lly in
 a cru

sh
p

ro
o

f
co

n
tain

er so
 th

ey d
o

 n
o

t rattle.

C
a
re

 a
n

d
 F

e
e
d

in
g

R
ep

len
ish

 evap
o

rative w
ater lo

ss as n
eed

ed
 (ca. every 10 d

ays) w
ith

d
istilled

 w
ater o

r an
y aq

u
ariu

m
-safe w

ater. T
o

 m
in

im
ize m

in
eral b

u
ild

u
p

 in
th

e evap
o

ratio
n

 zo
n

e, d
istilled

 w
ater sh

o
u

ld
 b

e u
sed

 to
 rep

lace lo
st

vo
lu

m
e. O

th
erw

ise an
y aq

u
ariu

m
-safe w

ater (b
o

ttled
 sp

rin
g

w
ater, ag

ed
 tap

w
ater) is ap

p
ro

p
riate. A

 sm
all b

o
ttle o

f refill w
ater p

laced
 n

ear th
e

M
icro

A
q

u
ariu

m
™

 cu
ltu

res is reco
m

m
en

d
ed

.

G
eneral M

ethods
A

s a p
recau

tio
n

, rin
se th

e M
icro

A
q

u
ariu

m
™

 w
ith

 tap
 w

ater p
rio

r to
 in

itial
u

se. W
h

en
 p

ro
p

erly treated
, th

e M
icro

A
q

u
ariu

m
™

 w
ill p

ro
vid

e years o
f

service. P
lacin

g
 th

e lid
 u

p
o

n
 th

e M
icro

A
q

u
ariu

m
™

 sh
o

u
ld

 facilitate
h

an
d

lin
g

 in
 th

at it b
eco

m
es a sp

ill-resistan
t ch

am
b

er th
at can

 b
e p

assed
aro

u
n

d
 an

d
 sh

ared
 b

y m
u

ltip
le o

b
servers.

S
to

c
k
in

g

T
h

e M
icro

A
q

u
ariu

m
™

 m
ay b

e sto
cked

 w
ith

 an
 in

fin
ite ran

g
e o

f m
aterials

fo
r a m

u
ltitu

d
e o

f p
u

rp
o

ses. T
h

e m
eth

o
d

s p
resen

ted
 h

ere are sim
p

ly
g

u
id

elin
es th

at m
ay b

e m
o

d
ified

 to
 fit sp

ecific u
ses.

U
se a p

ip
et (p

lastic p
referred

) to
 fill th

e
ch

am
b

er an
d

 to
 tran

sfer o
rg

an
ism

s
(C

aro
lin

a item
s R

N
-73-6986 an

d
 R

N
-73-

6988 w
o

rk w
ell). H

o
ld

 th
e p

ip
et at a lo

w
an

g
le w

ith
 th

e tip
 restin

g
 u

p
o

n
, an

d
crad

led
 b

y, th
e o

p
en

in
g

 o
f th

e ch
am

b
er.

P
ip

et tip
s cu

t to
 larg

er d
iam

eter are
u

sefu
l fo

r tran
sferrin

g
 larg

er an
im

als
(e.g

., scu
d

s, flatw
o

rm
s). P

lastic p
ip

ets
w

h
o

se tip
s h

ave b
een

 stretch
ed

 w
ith

p
liers in

to
 lo

n
g

, th
in

 exten
sio

n
s

(“stretch
 p

ip
ets”) are u

sefu
l fo

r
in

tro
d

u
cin

g
 an

d
 retrievin

g
 selected

m
icro

o
rg

an
ism

s. A
 p

lastic to
o

l an
d

 fin
e

fo
rcep

s aid
s th

e ad
d

itio
n

 o
f larg

er su
b

strates an
d

 p
lan

t life (e.g
., sh

o
o

ts o
f

m
o

ss, p
ieces o

f su
b

strate co
llected

 fro
m

 aq
u

atic en
viro

n
m

en
ts).

W
h

ile th
ere is n

o
 w

ro
n

g
 w

ay to
 sto

ck a M
icro

A
q

u
ariu

m
™

, strikin
g

 a
b

alan
ce b

etw
een

 so
lid

 m
atter (sed

im
en

t an
d

 su
b

strates) an
d

 w
ater is

ad
vised

. E
xcessive so

lid
 m

atter can
 red

u
ce visib

ility in
to

 th
e m

icro
co

sm
. 

A
 th

in
 layer o

f sed
im

en
t (0–5 m

m
) restin

g
 in

 th
e b

o
tto

m
 o

f an
 u

p
rig

h
t

M
icro

A
q

u
ariu

m
™

 p
ro

vid
es fo

o
d

 an
d

 h
ab

itat fo
r m

an
y in

verteb
rates. 

A
 n

arro
w

, flat to
o

l, several in
ch

es lo
n

g
 (e.g

., a six-in
ch

 m
an

icu
re n

ail file,
flat co

ffee stirrer, flat to
o

th
p

ick, o
r p

iece o
f th

in
 p

lastic) can
 b

e u
sed

 to
p

o
sitio

n
 su

b
strates in

 th
e lo

w
er h

alf o
f th

e M
icro

A
q

u
ariu

m
™

.

W
h

ile it is g
en

erally ad
visab

le to
 co

m
p

letely fill th
e M

icro
A

q
u

ariu
m

™
 

w
ith

 flu
id

, in
 cases w

h
ere im

p
ro

ved
 o

xyg
en

 d
elivery is n

eed
ed

 o
r a 

sm
aller vo

lu
m

e is d
esired

 (as in
 estab

lish
in

g
 n

ew
 cu

ltu
res w

ith
 a sin

g
le 

cell iso
lated

 fro
m

 a so
u

rce cu
ltu

re), th
e ch

am
b

er sh
o

u
ld

 b
e filled

 to
 th

e
d

esired
 level.



1
1

1
0

C
le

a
n

in
g

A
lg

al film
s can

 b
eco

m
e a n

u
isan

ce in
 cu

ltu
res d

esig
n

ed
 to

 d
isp

lay
m

acro
sco

p
ic life (e.g

., cru
stacean

s, p
lan

arian
s, an

n
elid

s, etc.). T
o

 clean
 th

e
aq

u
ariu

m
 an

d
 resto

re a clear view
, p

o
u

r th
e co

n
ten

ts o
f th

e
M

icro
A

q
u

ariu
m

™
 in

to
 a sm

all d
ish

 fo
r later retrieval. If n

ecessary, rin
se th

e
M

icro
A

q
u

ariu
m

™
 to

 rem
o

ve all o
f th

e d
esired

 o
rg

an
ism

s. O
n

ce em
p

tied
 o

f
flu

id
 co

n
ten

ts, w
ip

e aw
ay th

e o
b

scu
rin

g
 film

s w
ith

 a p
ip

e clean
er o

r p
iece

o
f tissu

e p
u

sh
ed

 b
y a flat to

o
l (a six-in

ch
 m

an
icu

re n
ail file is excellen

t fo
r

th
is p

u
rp

o
se). R

in
se w

ith
 w

ater an
d

 retu
rn

 th
e o

rg
an

ism
s to

 th
e

M
icro

A
q

u
ariu

m
™

 w
ith

 a p
ip

et.

A
 sm

all m
ag

n
et (a few

 m
m

 in
 d

iam
eter) can

 also
 b

e u
sed

 to
 m

an
ip

u
late a

sm
all p

iece o
f m

ag
n

etic m
etal d

ro
p

p
ed

 in
to

 th
e aq

u
ariu

m
 ch

am
b

er. T
h

e
m

ag
n

et is p
u

lled
 acro

ss th
e o

u
ter g

lass face w
h

ile th
e attracted

 p
iece o

f
m

etal is m
o

ved
 acro

ss th
e in

n
er w

alls, scru
b

b
in

g
 o

b
scu

rin
g

 film
s aw

ay
fro

m
 th

e g
lass. T

ake care n
o

t to
 cru

sh
 larg

er o
rg

an
ism

s w
ith

 th
e m

etal
in

sid
e th

e ch
am

b
er.

P
rio

r to
 startin

g
 a n

ew
 cu

ltu
re in

 a p
revio

u
sly u

sed
 M

icro
A

q
u

ariu
m

™
, it is

reco
m

m
en

d
ed

 to
 p

artially sterilize th
e aq

u
ariu

m
 b

y so
akin

g
 it fo

r several
h

o
u

rs in
 a 1:9 ratio

 o
f b

leach
 an

d
 w

ater. A
fter so

akin
g

, rin
se w

ell m
u

ltip
le

tim
es w

ith
 w

arm
 tap

 w
ater. P

ip
e clean

ers an
d

 stiff, flat, n
arro

w
 to

o
ls several

in
ch

es lo
n

g
 (e.g

., n
ail files) are u

sefu
l fo

r rem
o

vin
g

 p
articu

late m
atter.

V
iew

ing T
ips and O

bservational Techniques
V

ario
u

s m
icro

h
ab

itats exist w
ith

in
 th

e M
icro

A
q

u
ariu

m
™

. T
h

e u
p

p
er w

ater
co

lu
m

n
 n

ear th
e su

rface m
ay h

arb
o

r life d
ifferen

t fro
m

 th
at fo

u
n

d
 n

ear th
e

b
o

tto
m

 o
r alo

n
g

 th
e sid

es. T
h

e zo
n

e alo
n

g
 th

e ed
g

es o
f th

e in
n

er silico
n

e
sealan

t is o
ften

 a reg
io

n
 o

f in
terestin

g
 activity an

d
 g

o
o

d
 visib

ility,
p

articu
larly in

 th
e b

o
tto

m
 o

f th
e M

icro
A

q
u

ariu
m

™
. T

h
e u

se o
f a h

an
d

 len
s

o
r d

issectin
g

 m
icro

sco
p

e can
 h

elp
 yo

u
 q

u
ickly access w

h
ere p

articu
lar

o
rg

an
ism

s are lo
cated

. O
th

er o
rg

an
ism

s are fo
u

n
d

 o
n

ly w
ith

 a co
m

p
o

u
n

d
m

icro
sco

p
e.

T
o

 reveal life h
id

d
en

 in
 th

e b
en

th
o

s d
eb

ris, g
en

tly sh
ake o

r ag
itate th

e
M

icro
A

q
u

ariu
m

™
 th

ereb
y lo

o
sen

in
g

 an
d

 sp
read

in
g

 th
e d

eb
ris acro

ss th
e

in
n

er ch
am

b
er. A

s th
e M

icro
A

q
u

ariu
m

™
 is laid

 flat after ag
itatio

n
, m

an
y

o
rg

an
ism

s resp
o

n
d

 b
y scu

rryin
g

 acro
ss th

e ch
am

b
er w

h
en

 so
 d

istu
rb

ed
.

O
th

ers o
rg

an
ism

s w
ill b

e m
ad

e visib
le as th

ey are n
o

 lo
n

g
er h

id
d

en
 w

ith
in

a th
ick layer o

f sed
im

en
t.

T
h

e rate at w
h

ich
 w

ater is lo
st d

u
e to

 evap
o

ratio
n

 varies g
reatly d

ep
en

d
in

g
o

n
 th

e h
u

m
id

ity w
h

ere sto
red

 an
d

 th
e am

o
u

n
t o

f su
b

strate exp
o

sed
(exp

o
sed

 su
b

strate acts as an
 evap

o
rative w

ick). T
h

e lid
 o

f th
e

M
icro

A
q

u
ariu

m
™

, ap
p

lied
 lo

o
sely to

 allo
w

 g
as exch

an
g

e, can
 b

e u
sed

 to
retard

 evap
o

ratio
n

. A
ltern

atively, m
u

ltip
le M

icro
A

q
u

ariu
m

™
 ch

am
b

ers can
b

e p
artially sealed

 in
 a clear p

lastic b
ag

 an
d

 left fo
r o

n
e to

 several m
o

n
th

s
w

ith
o

u
t th

eir d
ryin

g
 o

u
t.

D
ep

en
d

in
g

 o
n

 o
n

e’s o
b

jective, fo
o

d
 co

m
p

arab
le in

 size to
 a g

rain
 o

f B
etta

fish
 fo

o
d

 p
ellets (u

p
 to

 2 m
m

 in
 d

iam
eter) m

ay b
e ad

d
ed

 o
n

ce o
r tw

ice a
m

o
n

th
. Fo

r tran
sfer, sm

all p
articles o

f fo
o

d
 w

ill ad
h

ere to
 o

n
e’s fin

g
ertip

w
h

en
 g

en
tly p

ressed
. E

xcess fo
o

d
 resu

lts in
 b

lo
o

m
s o

f fo
u

l sm
ellin

g
an

aero
b

ic m
icro

b
es an

d
 w

ill kill aero
b

ic life. In
 g

en
eral, th

e ad
d

itio
n

 o
f

ap
p

ro
p

riate fo
o

d
 can

 p
ro

d
u

ce b
lo

o
m

s o
f p

ro
to

zo
an

s an
d

 m
etazo

an
s (e.g

.,
ro

tifers, g
astro

trich
s, an

d
 m

icro
cru

stacean
s). Fo

o
d

s (n
u

trien
ts) th

at h
ave

b
een

 ad
d

ed
 to

 M
icro

A
q

u
ariu

m
™

 ch
am

b
ers w

ith
 su

ccess in
clu

d
e:

p
o

p
p

y seed
s

sesam
e seed

s

g
rits (cru

sh
ed

 co
rn

)

frag
m

en
ts o

f rice, w
h

eat, an
d

 o
th

er seed
s

d
ro

p
 o

f fresh
 skim

 m
ilk (D

eliver less th
an

 o
n

e d
ro

p
 b

y d
ip

p
in

g
 a to

o
th

p
ick

m
o

isten
ed

 w
ith

 skim
 m

ilk in
to

 th
e M

icro
A

q
u

ariu
m

™
.)

p
in

e p
o

llen

sp
id

er silk (co
llected

 fro
m

 sp
id

er w
eb

s u
sin

g
 a to

o
th

p
ick)

rab
b

it fo
o

d
 p

ellets

frag
m

en
ts o

f P
ro

to
zo

an
 P

ellets (R
N

-13-2360)

B
etta fish

 fo
o

d
 g

rain
s

frag
m

en
ts o

f o
th

er fish
 fo

o
d

 (e.g
., alg

ae w
afers, sh

rim
p

 p
ellets)

T
im

o
th

y h
ay (R

N
-13-2385)

active d
ry yeast g

ran
u

les

b
its o

f h
ard

-b
o

iled
 eg

g
 yo

lk

Liq
u

id
 P

ro
to

zo
an

 N
u

trien
t C

o
n

cen
trate (R

N
-13-2350)

fresh
 carro

t

Fo
r ease o

f tran
sfer, a sm

all am
o

u
n

t o
f cru

sh
ed

 P
ro

to
zo

an
 P

ellet, rab
b

it
fo

o
d

 p
ellet, o

r fish
 fo

o
d

 p
ellet m

ay b
e d

isso
lved

 in
 w

ater an
d

 th
en

tran
sferred

 w
ith

 a p
ip

et.



1
3

1
2

sh
ap

e, o
rn

am
en

tatio
n

, an
d

 m
o

vem
en

ts o
f alg

ae an
d

 p
ro

to
zo

a b
eco

m
e

clearly visib
le w

ith
 skillfu

l m
an

ip
u

latio
n

 o
f a h

an
d

 len
s. P

o
sitive attrib

u
tes

o
f h

an
d

 len
s u

se in
clu

d
e: o

rg
an

ism
s can

 b
e q

u
ickly lo

cated
 in

 th
e w

id
e

field
 o

f view
; len

ses can
 b

e co
n

ven
ien

tly carried
 in

 p
o

ckets o
r w

o
rn

 w
ith

 a
lan

yard
 aro

u
n

d
 th

e n
eck an

d
 can

 b
e u

sed
 virtu

ally an
yw

h
ere; u

se in
 th

e
field

 d
u

rin
g

 field
 trip

s an
d

 n
atu

re h
ikes g

reatly en
h

an
ces o

n
e’s exp

erien
ce

w
ith

 th
e n

atu
ral w

o
rld

; ease o
f m

an
ip

u
latin

g
 lig

h
tin

g
 effects, e.g

.,
altern

atin
g

 b
etw

een
 d

ark field
 an

d
 b

rig
h

t field
 w

ith
 ju

st a tu
rn

 o
f th

e h
ead

to
 affect an

g
le o

f lig
h

tin
g

; o
b

servin
g

 n
atu

ral co
lo

rs o
f o

rg
an

ism
s th

at are
typ

ically lo
st in

 b
rig

h
t-field

 m
icro

sco
p

y; 3-D
 sh

ap
es are read

ily evid
en

t;
ease an

d
 co

n
ven

ien
ce o

f u
se m

akes m
o

re-freq
u

en
t o

b
servatio

n
s likely.

T
h

e stan
d

 p
ro

vid
ed

 w
ith

 th
e M

icro
A

q
u

ariu
m

™
 serves as a b

race u
p

o
n

w
h

ich
 th

e h
o

u
sin

g
 o

f a h
an

d
 len

s can
 b

e rested
. T

h
e fo

cal len
g

th
 req

u
ired

to
 fo

rm
 a sh

arp
 im

ag
e is o

b
tain

ed
 b

y slig
h

tly tiltin
g

 th
e len

s to
w

ard
s o

r
aw

ay fro
m

 th
e M

icro
A

q
u

ariu
m

™
. S

lid
in

g
 th

e h
an

d
 len

s alo
n

g
 th

e b
ase o

f
th

e stan
d

 m
ain

tain
s a sh

arp
 fo

cu
s as th

e co
n

ten
ts o

f th
e ch

am
b

er are
visu

ally scan
n

ed
.

M
ic

ro
s
c
o

p
e
s

T
h

e 2 ×
3-in

ch
 size o

f th
e M

icro
A

q
u

ariu
m

™
 fits th

e m
ech

an
ical stag

e o
f

m
o

st co
m

p
o

u
n

d
 m

icro
sco

p
es. T

h
e th

ickn
ess o

f th
e M

icro
A

q
u

ariu
m

™
allo

w
s th

e u
se o

f 4×, 10×, an
d

 20×
o

b
jective len

s o
f m

o
st co

m
p

o
u

n
d

m
icro

sco
p

es. D
issectin

g
 m

icro
sco

p
es are excellen

t fo
r g

en
eral

o
b

servatio
n

s an
d

 fo
r u

se in
 lo

catin
g

 sp
ecim

en
s to

 b
e view

ed
 w

ith
 th

e
co

m
p

o
u

n
d

 m
icro

sco
p

e.

M
u

ltim
e
d

ia

D
o

cu
m

en
t cam

eras, visu
al p

resen
tatio

n
 cam

eras, d
ig

ital m
ag

n
ifiers, an

d
o

verh
ead

 p
ro

jecto
rs all can

 b
e u

sed
 in

 co
n

ju
n

ctio
n

 w
ith

 th
e

M
icro

A
q

u
ariu

m
™

. T
h

e live actio
n

 o
f flatw

o
rm

s, m
o

sq
u

ito
 larvae, an

d
 o

th
er

o
rg

an
ism

s can
 b

e p
resen

ted
 to

 an
 en

tire class o
r o

th
er au

d
ien

ce w
ith

 th
e

aid
 o

f a d
o

cu
m

en
t cam

era an
d

 p
ro

jecto
r. D

ig
ital m

ag
n

ifiers, su
ch

 as th
o

se
u

sed
 b

y sig
h

t-im
p

aired
 in

d
ivid

u
als, are excellen

tly su
ited

 fo
r u

se w
ith

 th
e

M
icro

A
q

u
ariu

m
™

.

O
ther M

anipulations

S
u

s
p

e
n

d
e
d

 D
ro

p
 M

o
u

n
t

S
im

ilar to
 th

e h
an

g
in

g
 d

ro
p

 m
o

u
n

t, th
e su

sp
en

d
ed

 d
ro

p
 m

o
u

n
t m

ay b
e

u
sed

 to
 iso

late o
rg

an
ism

s w
ith

in
 a cap

illary cag
e so

 th
at th

ey m
ay b

e

L
ig

h
t

Lig
h

t is th
e key to

 g
o

o
d

 view
in

g
 co

n
d

itio
n

s. O
n

e can
 o

b
tain

 q
u

ality lig
h

tin
g

sim
p

ly b
y learn

in
g

 to
 m

an
ip

u
late co

m
m

o
n

 lig
h

t so
u

rces fo
r d

esired
 effects.

D
aylig

h
t as seen

 fro
m

 in
d

o
o

rs th
ro

u
g

h
 a w

in
d

o
w

, ceilin
g

 lig
h

ts sh
in

in
g

fro
m

 d
irectly o

verh
ead

, an
d

 lam
p

lig
h

t fro
m

 b
eh

in
d

 o
r b

elo
w

 m
ay serve

w
ell fo

r view
in

g
 th

e aq
u

ariu
m

 co
n

ten
ts w

ith
 a h

an
d

 len
s o

r n
aked

 eye. Fo
r

n
aked

 eye view
in

g
, even

 th
e lig

h
t lo

cated
 b

elo
w

 th
e stag

e o
f a co

m
p

o
u

n
d

m
icro

sco
p

e can
 b

e u
sefu

l in
 illu

m
in

atin
g

 a h
an

d
h

eld
 M

icro
A

q
u

ariu
m

™
p

o
sitio

n
ed

 d
irectly o

ver th
e lig

h
t so

u
rce an

d
 u

n
d

er th
e stag

e. A
n

o
th

er lig
h

t
so

u
rce co

m
m

o
n

ly availab
le in

 sch
o

o
ls is an

 o
verh

ead
 p

ro
jecto

r—
th

e lig
h

t
is b

rig
h

t an
d

 u
sefu

l fo
r view

in
g

 a h
an

d
h

eld
 M

icro
A

q
u

ariu
m

™
.

In
 a d

ark ro
o

m
 o

r w
ith

 a d
ark b

ackd
ro

p
, lig

h
t p

ro
jected

 fro
m

 d
irectly ab

o
ve,

b
elo

w
, o

r fro
m

 th
e sid

es p
ro

vid
es fo

r d
ark-field

 illu
m

in
atio

n
. A

 sim
p

le
tech

n
iq

u
e to

 ach
ieve th

is effect is to
 lay a flash

lig
h

t to
 th

e sid
e o

f a
M

icro
A

q
u

ariu
m

™
 in

 fro
n

t o
f a d

ark b
ackg

ro
u

n
d

. M
in

o
r ch

an
g

es in
 th

e
p

o
sitio

n
 o

f th
e flash

lig
h

t can
 b

rin
g

 ab
o

u
t d

esired
 lig

h
tin

g
. A

n
 elevated

 tab
le

su
rface m

akes fo
r co

m
fo

rtab
le view

in
g

; yo
u

r eyes sh
o

u
ld

 b
e level w

ith
 th

e
M

icro
A

q
u

ariu
m

™
.

N
a
k
e
d

 E
y
e

W
h

en
 p

ro
p

erly p
resen

ted
 w

ith
 favo

rab
le lig

h
tin

g
, th

e n
aked

 eye alo
n

e
allo

w
s o

n
e to

 see clearly, an
d

 w
ith

 so
m

e d
etail, featu

res o
f

m
acro

in
verteb

rates. B
lo

o
m

s o
f o

n
e-celled

, tin
y ciliates can

 b
e seen

 as
g

listen
in

g
 sp

ecks m
o

vin
g

 th
ro

u
g

h
 th

e w
ater. In

d
ivid

u
al p

aram
ecia are

easily seen
 w

ith
o

u
t m

ag
n

ificatio
n

.

M
a
g

n
ifie

rs

A
 larg

e m
ag

n
ifyin

g
 len

s p
o

sitio
n

ed
in

 fro
n

t o
f th

e M
icro

A
q

u
ariu

m
™

can
 serve as a view

in
g

 aid
. A

 g
reat

variety o
f h

an
d

h
eld

 m
ag

n
ifiers

m
ay b

e u
sed

 in
 co

n
ju

n
ctio

n
 w

ith
th

e M
icro

A
q

u
ariu

m
™

. P
erh

ap
s th

e
b

est m
ag

n
ifier is a q

u
ality h

an
d

len
s. A

 h
an

d
 len

s allo
w

s fo
r

d
etailed

 o
b

servatio
n

 th
at can

 rival
th

at p
ro

vid
ed

 b
y a m

icro
sco

p
e.

B
ristles, h

airs, co
lo

r p
attern

s, eyes,
leg

s, an
d

 m
o

u
th

p
arts o

f
in

verteb
rates alo

n
g

 w
ith

 cell



1
5

1
4

M
ic

ro
A

q
u

a
riu

m
™

 a
s
 a

 T
ra

p
p

in
g

 D
e
v
ic

e

T
o

 d
em

o
n

strate th
e d

isp
ersal o

f m
icro

o
rg

an
ism

s d
o

w
n

w
ard

 o
ver a tree

tru
n

k, em
p

ty M
icro

A
q

u
ariu

m
™

 ch
am

b
ers can

 b
e p

o
sitio

n
ed

 u
p

rig
h

t w
ith

th
e o

p
en

in
g

 flu
sh

 ag
ain

st th
e b

ark o
f a tree w

h
ere rain

w
ater is exp

ected
 to

flo
w

 an
d

 fill th
e M

icro
A

q
u

ariu
m

™
. C

ro
tch

es n
ear th

e lo
w

er tru
n

k are
co

n
ven

ien
t p

laces to
 statio

n
 m

icro
aq

u
aria. A

fter a rain
, exam

in
e th

e
M

icro
A

q
u

ariu
m

™
 fo

r th
e p

resen
ce o

f life. W
ater b

ears, n
em

ato
d

es, an
d

ro
tifers h

ave b
een

 cap
tu

red
 u

sin
g

 th
is m

eth
o

d
.

A
s a m

ean
s o

f sam
p

lin
g

 m
icro

life in
 aq

u
atic h

ab
itats, let th

e
M

icro
A

q
u

ariu
m

™
 rem

ain
 su

b
m

erg
ed

 fo
r a m

o
n

th
 o

r m
o

re in
 th

e h
ab

itat
b

ein
g

 in
vestig

ated
. W

h
en

 retrieved
, th

e o
u

ter faces sh
o

u
ld

 b
e w

ip
ed

 clean
an

d
 th

e co
n

ten
ts exam

in
ed

. It sh
o

u
ld

 b
e in

terestin
g

 to
 n

o
te w

h
ich

 fo
rm

s o
f

life d
ie o

ff so
o

n
 after rem

o
val fro

m
 th

e field
 en

viro
n

m
en

t an
d

 w
h

ich
o

rg
an

ism
s p

ro
sp

er w
ith

in
 th

e M
icro

A
q

u
ariu

m
™

 m
ain

tain
ed

 in
d

o
o

rs.

C
ulturing and O

bserving P
rotozoa

T
h

e M
icro

A
q

u
ariu

m
™

 is an
 excellen

t ch
am

b
er fo

r stu
d

yin
g

 an
d

 cu
ltu

rin
g

m
an

y typ
es o

f p
ro

to
zo

a. W
ith

 exp
erien

ce, o
n

e can
 w

ith
 relative ease o

b
tain

sp
ecific p

ro
to

zo
a fro

m
 n

atu
ral h

ab
itats. Fo

r co
n

ven
ien

ce an
d

 to
 save tim

e,
cu

ltu
res o

f p
ro

to
zo

a m
ay b

e o
rd

ered
 to

 arrive several d
ays (o

r w
eeks) in

ad
van

ce o
f p

lan
n

ed
 lab

o
rato

ry u
se. T

h
e q

u
ickest w

ay to
 p

ro
d

u
ce w

ell-
sto

cked
 m

icro
aq

u
aria co

n
tain

in
g

 th
e d

esired
 p

ro
to

zo
a is to

 fill each
M

icro
A

q
u

ariu
m

™
 w

ith
 p

u
rch

ased
 cu

ltu
res. A

 typ
ical C

aro
lin

a cu
ltu

re w
ill

fill several m
icro

aq
u

aria w
ith

 ab
u

n
d

an
t p

ro
to

zo
a. A

ltern
atively, a sin

g
le

C
aro

lin
a cu

ltu
re m

ay b
e u

sed
 to

 in
o

cu
late m

an
y m

icro
aq

u
aria w

ith
 few

er
p

ro
to

zo
a. T

h
e in

o
cu

lated
 m

icro
aq

u
aria sh

o
u

ld
 co

n
tain

 m
o

re ab
u

n
d

an
t

p
ro

to
zo

a after o
n

e o
r tw

o
 w

eeks p
ro

vid
ed

 n
u

trien
ts w

ere also
 ad

d
ed

. T
h

e
u

se o
f a d

issectin
g

 m
icro

sco
p

e can
 h

elp
 yo

u
 lo

cate th
e p

ro
to

zo
a in

 th
e

so
u

rce cu
ltu

re. If a d
issectin

g
 m

icro
sco

p
e is n

o
t availab

le, retrieve flu
id

fro
m

 th
e b

o
tto

m
 o

f th
e cu

ltu
re d

ish
 an

d
 fro

m
 aro

u
n

d
 an

y in
clu

d
ed

 fo
o

d
su

b
strate. If th

e p
u

rch
ased

 cu
ltu

re co
n

tain
s w

h
eat o

r rice g
rain

s, th
ese

g
rain

s sh
o

u
ld

 b
e cu

t w
ith

 a razo
r b

lad
e in

to
 several th

in
 frag

m
en

ts an
d

 o
n

e
frag

m
en

t ad
d

ed
 to

 each
 M

icro
A

q
u

ariu
m

™
 su

b
cu

ltu
re. S

to
red

 at ro
o

m
tem

p
eratu

re in
 d

iffu
se lig

h
tin

g
, M

icro
A

q
u

ariu
m

™
 cu

ltu
res m

ay last fo
r

w
eeks, even

 m
o

n
th

s. A
d

d
in

g
 n

u
trien

ts to
 o

ld
er cu

ltu
res typ

ically resu
lts in

p
o

p
u

latio
n

 g
ro

w
th

. O
ld

er cu
ltu

res m
ay also

 b
e u

sed
 to

 estab
lish

 n
ew

cu
ltu

res. O
ld

 cu
ltu

res w
ill even

tu
ally d

ie o
u

t if n
o

t m
an

ag
ed

 carefu
lly.

N
u

trien
ts sh

o
u

ld
 b

e ad
d

ed
 to

 p
ro

to
zo

an
 cu

ltu
res ab

o
u

t o
n

ce o
r tw

ice a
m

o
n

th
, d

ep
en

d
in

g
 o

n
 th

e cu
ltu

re’s vig
o

r (o
verfeed

in
g

 a vig
o

ro
u

s cu
ltu

re
m

ay h
asten

 th
e b

u
ild

u
p

 o
f h

arm
fu

l w
aste p

ro
d

u
cts).

easily relo
cated

 an
d

 stu
d

ied
 o

ver a
p

erio
d

 o
f several d

ays. T
o

 p
rep

are a
su

sp
en

d
ed

 d
ro

p
 m

o
u

n
t, g

en
tly

sq
u

eeze a sm
all am

o
u

n
t o

f w
ater

co
n

tain
in

g
 selected

 o
rg

an
ism

s fro
m

 a
p

ip
et in

to
 an

 em
p

ty M
icro

A
q

u
ariu

m
™

.
T

h
e w

ater en
terin

g
 th

e ch
am

b
er

sh
o

u
ld

 ad
h

ere to
 b

o
th

 sid
es o

f th
e

in
n

er g
lass. B

efo
re th

e su
sp

en
d

ed
 w

ater reach
es th

e b
o

tto
m

, lay th
e

M
icro

A
q

u
ariu

m
™

 flat. T
h

e su
sp

en
d

ed
 d

ro
p

 can
 b

e m
an

ip
u

lated
exp

erim
en

tally th
ro

u
g

h
 th

e ad
d

itio
n

 o
f n

u
trien

ts o
r ad

d
itio

n
al o

rg
an

ism
s b

y
u

sin
g

 a slen
d

er p
ro

b
e o

r stretch
 p

ip
et.

Irrig
a
tio

n
 a

n
d

 A
e
ra

tio
n

W
h

ile g
en

erally n
o

t req
u

ired
, it is p

o
ssib

le to
 eith

er irrig
ate o

r aerate th
e

M
icro

A
q

u
ariu

m
™

. T
w

o
 p

ieces o
f p

lastic tu
b

in
g

 (T
yg

o
n

®
m

icro
b

o
re tu

b
in

g
,

size 0.020 ×
0.060, fo

rm
u

latio
n

 5-54-H
L) are n

eed
ed

 fo
r irrig

atio
n

. O
n

e p
iece

o
f tu

b
in

g
 sip

h
o

n
s fresh

, aerated
 w

ater in
to

 a M
icro

A
q

u
ariu

m
™

 fro
m

 an
elevated

 co
n

tain
er (d

elivery rate ab
o

u
t o

n
e d

ro
p

 p
er seco

n
d

) w
h

ile th
e

seco
n

d
 p

iece o
f tu

b
in

g
 sip

h
o

n
s aw

ay fro
m

 n
ear th

e w
ater’s su

rface th
e

u
p

w
ellin

g
 w

ater. T
o

 ad
ju

st th
e rate o

f in
flo

w
 an

d
 o

u
tflo

w
, sim

p
ly ad

ju
st th

e
h

eig
h

t o
f th

e p
eak cu

rve in
 th

e tu
b

in
g

. T
o

 aerate, o
n

e p
iece o

f th
e sm

all
tu

b
in

g
 co

n
n

ects an
 air so

u
rce to

 th
e lo

w
er w

ater co
lu

m
n

. T
in

y air b
u

b
b

les
w

ill rise in
 su

ccessio
n

 ju
st as in

 a larg
er aq

u
ariu

m
. T

h
ese tech

n
iq

u
es m

ay
b

e u
sefu

l fo
r th

e cu
ltu

re o
f less to

leran
t o

rg
an

ism
s th

at req
u

ire h
ig

h
er

o
xyg

en
 levels (e.g

., b
ryo

zo
an

s). T
h

u
n

 (1966) o
rig

in
ally p

ro
p

o
sed

 th
e

m
eth

o
d

 o
f u

sin
g

 cap
illary tu

b
in

g
 to

 d
eliver aerated

 salt w
ater in

 h
is

m
icro

aq
u

ariu
m

 u
sed

 in
 th

e cu
ltu

re o
f m

arin
e n

em
ato

d
es.

A
g

a
r

A
s a sem

i-tran
sp

aren
t m

ed
iu

m
, a layer o

f 1.5%
 n

o
n

-n
u

trien
t ag

ar in
 th

e
lo

w
er p

o
rtio

n
 o

f th
e M

icro
A

q
u

ariu
m

™
 can

 p
ro

vid
e in

terestin
g

 view
s o

f
th

o
se o

rg
an

ism
s th

at p
en

etrate th
e sem

iso
lid

 m
ed

iu
m

 fro
m

 th
e w

ater
co

lu
m

n
 ab

o
ve. V

ario
u

s typ
es o

f n
u

trien
t ag

ar can
 also

 b
e u

sed
. T

o
 ad

d
ag

ar, u
se a p

lastic stretch
 p

ip
et o

r g
lass P

asteu
r p

ip
et to

 d
eliver h

o
t, m

o
lten

ag
ar to

 th
e lo

w
er p

o
rtio

n
 o

f th
e M

icro
A

q
u

ariu
m

™
. A

d
d

 ag
ar to

 a level o
f 1

cm
 ab

o
ve th

e lo
w

er ch
am

b
er. A

fter th
e ag

ar h
as co

o
led

, ad
d

 p
o

n
d

 w
ater o

r
o

th
er so

u
rce m

aterial to
 th

e ch
am

b
er. E

xam
in

e p
erio

d
ically o

ver th
e n

ext
few

 w
eeks fo

r d
evelo

p
in

g
 b

io
ta.



1
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1
6

Peranem
a

(R
N

-13-1838). T
h

o
u

g
h

 sm
all, th

e flag
ellu

m
 is easily seen

 at 100×.
Peranem

a
d

o
es w

ell fo
r m

o
n

th
s w

ith
in

 a M
icro

A
q

u
ariu

m
™

.

V
olvox

sp
. (R

N
-13-1860) an

d
 V

olvox globator
(R

N
 -13-1864). T

h
e

M
icro

A
q

u
ariu

m
™

 is an
 excellen

t tem
p

o
rary view

in
g

 ch
am

b
er fo

r th
ese

d
yn

am
ic co

lo
n

ies.

C
ulturing, O

bserving, and K
eeping Sm

all A
nim

als
M

ain
tain

in
g

 rep
ro

d
u

ctive an
im

als an
d

 keep
in

g
 selected

 n
o

n
rep

ro
d

u
ctive

in
d

ivid
u

al an
im

als fo
r exten

d
ed

 p
erio

d
s (w

eeks to
 years) is fairly sim

p
le

an
d

 req
u

ires little sp
ace.

H
y
d

ra

G
reen

 h
yd

ra can
 b

e ad
d

ed
 to

 m
icro

aq
u

aria an
d

 m
ain

tain
ed

 fo
r m

o
n

th
s

w
h

en
 exp

o
sed

 to
 8–10 h

o
u

rs o
f in

d
irect su

n
lig

h
t o

r flu
o

rescen
t lig

h
t d

aily.
Feed

in
g

 g
reen

 h
yd

ra m
icro

cru
stacean

s o
r frag

m
en

ts o
f th

e aq
u

atic
o

lig
o

ch
aete Lum

briculus
m

ay in
d

u
ce b

u
d

d
in

g
.

H
yd

ra (R
N

-13-2800).

G
reen

 H
yd

ra (R
N

-13-2810).

M
ixed

 H
yd

ra (R
N

-13-2814). C
u

ltu
re co

n
tain

s g
reen

 an
d

 b
ro

w
n

 sp
ecim

en
s.

P
la

n
a
ria

n
s

T
h

e M
icro

A
q

u
ariu

m
™

 is an
 excellen

t ch
am

b
er in

 w
h

ich
 to

 h
o

u
se an

d
 feed

in
d

ivid
u

al p
lan

arian
s. P

lan
arian

s m
ay rep

ro
d

u
ce b

y frag
m

en
tin

g
 b

u
t are

typ
ically m

ain
tain

ed
 as in

d
ivid

u
als, so

m
etim

es livin
g

 fo
r n

early a year
w

ith
in

 th
e co

n
fin

es o
f a b

alan
ced

 M
icro

A
q

u
ariu

m
™

 th
at co

n
tain

s
p

h
o

to
syn

th
etic o

rg
an

ism
s (alg

ae, aq
u

atic m
o

ss). T
o

 o
b

serve p
lan

arian
s

feed
in

g
, ad

d
 (w

ith
 th

e aid
 o

f a p
ip

et) a fresh
ly cu

t frag
m

en
t o

f Lum
briculus

to
 a M

icro
A

q
u

ariu
m

™
 co

n
tain

in
g

 o
n

e to
 th

ree p
lan

arian
s th

at id
eally h

ave
b

een
 starved

 fo
r a w

eek o
r tw

o
. B

etta fish
 fo

o
d

 g
rain

s an
d

 in
ju

red
 live

o
rg

an
ism

s (scu
d

s, m
ayfly larvae, etc.) h

ave also
 b

een
 u

sed
 w

ith
 su

ccess.
A

fter p
lan

arian
s b

eg
in

 to
 feed

, flip
 th

e M
icro

A
q

u
ariu

m
™

 to
 th

e ap
p

ro
p

riate
sid

e to
 o

b
serve th

e ven
tral sid

e o
f th

e p
lan

arian
 fro

m
 w

h
ich

 th
e p

h
aryn

x
em

erg
es. D

issectin
g

 m
icro

sco
p

es w
o

rk w
ell, b

u
t care sh

o
u

ld
 b

e taken
 to

m
in

im
ize exp

o
su

re to
 b

rig
h

t lig
h

t an
d

 h
eat fro

m
 th

e lig
h

t so
u

rce. A
 h

an
d

len
s an

d
 co

m
p

o
u

n
d

 m
icro

sco
p

e are also
 u

sefu
l. A

 w
ater ch

an
g

e m
ay b

e
req

u
ired

 in
 o

rd
er to

 rem
o

ve excess fo
o

d
, esp

ecially if th
e

M
icro

A
q

u
ariu

m
™

 co
n

tain
s o

n
ly p

lan
aria.

M
ixed

 P
lan

aria (R
N

-13-2958).

D
ugesia dorotocephala

(R
N

-13-2970).

S
a
rc

o
d

in
e
s

A
ctinosphaerium

(R
N

-13-1302). A
d

d
 m

icro
cru

stacean
s an

d
 o

b
serve th

ese
su

n
 am

o
eb

ae p
rey u

p
o

n
 th

em
. 

A
m

oeba proteus
(R

N
-13-1306). R

en
o

w
n

ed
 fo

r b
ein

g
 d

ifficu
lt to

 fin
d

, 
A

. proteus
u

p
o

n
 th

e in
n

er face o
f th

e M
icro

A
q

u
ariu

m
™

 are visib
le w

ith
 a

h
an

d
 len

s o
r m

icro
sco

p
e.

A
rcella vulgaris

(R
N

-13-1310).

C
entropyxis aculeata

(R
N

-13-1320).

C
haos

(R
N

-13-1324).

D
ifflugia lobostom

a
(R

N
-13-1334).

C
ilia

te
s

B
lepharism

a
(R

N
-13-1430). B

o
th

 th
e sm

aller cells an
d

 th
e “g

ian
t”

can
n

ib
alistic cells th

at d
evelo

p
 in

 ag
in

g
 cu

ltu
res are easily seen

 w
ith

 a 14×
h

an
d

 len
s.

B
ursaria

(R
N

-13-1434). T
h

is larg
e ciliate is easily acco

m
m

o
d

ated
 w

ith
in

 th
e

M
icro

A
q

u
ariu

m
™

. A
g

in
g

 cu
ltu

res m
ay d

evelo
p

 larg
e, restin

g
 cysts th

at
read

ily b
reak d

o
rm

an
cy w

h
en

 in
tro

d
u

ced
 in

to
 fresh

 cu
ltu

re.

C
olpidium

(R
N

-13-1452).

D
idinium

(R
N

-13-1460).

D
ileptus

(R
N

-13-1466).

Euplotes
(R

N
-13-1480). Euplotes

u
ses leg

-like cirri to
 w

alk acro
ss th

e in
n

er
face o

f th
e M

icro
A

q
u

ariu
m

™
.

Param
ecium

sp
. (R

N
-13-1540).

Param
ecium

 bursaria
(R

N
-13-1548). C

o
n

tain
in

g
 th

e g
reen

 sym
b

io
n

ts
zo

o
ch

lo
rella, th

is sp
ecies p

erfo
rm

s w
ell in

 n
eg

lected
 cu

ltu
res.

Param
ecium

 caudatum
(R

N
-13-1554). T

h
e star-like rad

iatin
g

 can
als o

f th
e

co
n

tractile vacu
o

le are read
ily evid

en
t w

h
en

 view
ed

 at 100×
w

ith
 a

co
m

p
o

u
n

d
 m

icro
sco

p
e. A

lso
, d

em
o

n
stratin

g
 th

e effect o
f vo

ltag
e o

n
 cell

b
eh

avio
r is easily d

o
n

e b
y in

sertin
g

 th
e w

ire lead
s o

f a b
attery clip

 attach
ed

to
 a 9-vo

lt b
attery [P

aram
ecia visib

le to
 th

e n
aked

 eye in
stan

tly b
eg

in
m

o
vin

g
 to

w
ard

s to
 cath

o
d

e (–) w
ire].

S
pirostom

um
(R

N
-13-1590).

S
tentor coeruleus

(R
N

 -13-1598).

F
la

g
e
lla

te
s

Euglena
(R

N
-13-1768). T

h
e p

h
o

to
tro

p
ic resp

o
n

se o
f Euglena

can
 b

e easily
d

em
o

n
strated

 b
y sh

ield
in

g
 p

art o
f th

e M
icro

A
q

u
ariu

m
™

 fro
m

 lig
h

t w
ith

 a
p

iece o
f b

lack co
n

stru
ctio

n
 p

ap
er o

r alu
m

in
u

m
 fo

il.



1
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1
8

A
m

p
h

ip
o

d
s
 a

n
d

 A
q

u
a
tic

 Is
o

p
o

d
s

T
h

ese relatively larg
e aq

u
atic cru

stacean
s m

ake extrao
rd

in
ary classro

o
m

p
ets. Feed

in
g

 b
eh

avio
rs an

d
 in

teractio
n

s w
ith

 o
th

er o
rg

an
ism

s are easily
o

b
served

, an
d

 sm
all in

d
ivid

u
als w

ill m
o

lt an
d

 g
ro

w
 larg

er (1–4 an
im

als p
er

ch
am

b
er reco

m
m

en
d

ed
). N

o
te th

at th
e size o

f th
ese an

im
als varies, an

d
larg

er sp
ecim

en
s m

ay n
o

t fit w
ith

in
 th

e ch
am

b
er.

A
m

p
h

ip
o

d
s (R

N
-14-2355).

A
q

u
atic Iso

p
o

d
s (R

N
-14-2360).

C
ulturing and O

bserving Fungi and P
lants

F
u

n
g

i

W
ater m

o
ld

s freq
u

en
tly d

evelo
p

 in
 ju

st a few
 d

ays o
n

 p
o

p
p

y seed
s an

d
B

etta fish
 fo

o
d

 g
rain

s ad
d

ed
 to

 fresh
ly co

llected
 p

o
n

d
 w

ater th
at co

n
tain

s a
little sed

im
en

t. T
h

e in situ
o

b
servatio

n
 o

f th
ese ten

d
er o

rg
an

ism
s is in

m
an

y w
ays su

p
erio

r to
 th

e trad
itio

n
al w

et m
o

u
n

t p
rep

aratio
n

.

A
chlya

(R
N

-15-5901).

A
llom

yces arbuscula
(R

N
-15-5910). 

S
aprolegnia

(R
N

-15-6270).

T
h

e slim
e m

o
ld

 Physarum
 polycephalum

is easily g
ro

w
n

 in
 a “d

ry”
M

icro
A

q
u

ariu
m

™
 p

revio
u

sly co
ated

 o
n

 th
e in

sid
e w

ith
 n

o
n

-n
u

trien
t ag

ar
(ad

d
 m

o
lten

 ag
ar to

 th
e M

icro
A

q
u

ariu
m

™
, let set fo

r 30 seco
n

d
s, an

d
 th

en
p

o
u

r th
e ag

ar o
u

t). T
ran

sfer eith
er a sclero

tiu
m

 o
r a p

iece o
f active

p
lasm

o
d

iu
m

 to
 a p

rep
ared

 M
icro

A
q

u
ariu

m
™

. A
d

d
 an

 o
at flake to

 m
ain

tain
th

e p
lasm

o
d

iu
m

 fo
r a w

eek o
r lo

n
g

er. R
in

sin
g

 th
e p

lasm
o

d
iu

m
 every o

th
er

d
ay is reco

m
m

en
d

ed
 to

 keep
 it h

yd
rated

 an
d

 vig
o

ro
u

s. T
h

is tech
n

iq
u

e is
o

u
tstan

d
in

g
 fo

r m
icro

sco
p

ic stu
d

y o
f cyto

p
lasm

ic stream
in

g
; it also

d
em

o
n

strates slim
e trails left b

eh
in

d
 th

e ad
van

cin
g

 p
lasm

o
d

iu
m

.

Physarum
 polycephalum

S
clero

tiu
m

 (R
N

-15-6190).

Physarum
 polycephalum

P
lasm

o
d

iu
m

 (R
N

-15-6193).

P
la

n
ts

C
arro

t seed
s h

ave b
een

 sh
o

w
n

 to
 read

ily g
erm

in
ate u

n
d

erw
ater. R

o
o

t h
airs

an
d

 th
e ro

o
t cap

 are easily o
b

served
 w

ith
 a h

an
d

 len
s. D

u
ckw

eed
s su

ch
 as

W
olffia

an
d

 W
olffiella, th

e sm
allest an

g
io

sp
erm

s, g
ro

w
 very w

ell. M
an

y
aq

u
atic an

d
 terrestrial b

ryo
p

h
ytes su

rvive fo
r lo

n
g

 p
erio

d
s u

n
d

erw
ater

w
ith

in
 th

e M
icro

A
q

u
ariu

m
™

. M
an

y p
ro

d
u

ce in
terestin

g
 stru

ctu
res

R
o

tife
rs

, G
a
s
tro

tric
h

s
, T

a
rd

ig
ra

d
e
s
, C

o
p

e
p

o
d

s
, O

s
tra

c
o

d
s
, a

n
d

 S
m

a
ll

C
la

d
o

c
e
ro

n
s

T
h

ese an
im

als m
ay b

e cu
ltu

red
 as d

escrib
ed

 u
n

d
er “C

u
ltu

rin
g

 an
d

O
b

servin
g

 P
ro

to
zo

a.” Like p
ro

to
zo

a, th
ey w

ill freq
u

en
tly m

o
ve acro

ss th
e

su
rface o

f th
e in

n
er face o

f th
e M

icro
A

q
u

ariu
m

™
, w

h
ere th

ey are easily
view

ed
. T

h
ese o

rg
an

ism
s m

ay b
e co

llected
 in

 th
e field

 o
r p

u
rch

ased
 fro

m
C

aro
lin

a B
io

lo
g

ical S
u

p
p

ly C
o

m
p

an
y.

R
o

tifers, Philodina
(R

N
-13-3172).

G
astro

trich
s, Lepidoderm

ella
(R

N
-13-3100). 

T
ard

ig
rad

es (R
N

-13-3960).

C
o

p
ep

o
d

s, C
yclops

(R
N

-14-2365).

O
straco

d
s (R

N
-14-2370).

D
aphnia pulex

(R
N

-14-2314).

M
ixed

 C
ru

stacean
s (R

N
-14-2350).

A
n

n
e
lid

s

S
m

all, aq
u

atic an
n

elid
s co

m
m

o
n

ly rep
ro

d
u

ce b
y th

e asexu
al m

eth
o

d
 o

f
frag

m
en

tatio
n

 an
d

 freq
u

en
tly m

u
ltip

ly w
ith

in
 th

e M
icro

A
q

u
ariu

m
™

. A
 n

ew
ap

p
reciatio

n
 fo

r th
ese an

im
als w

ill em
erg

e as yo
u

 o
b

serve th
eir b

eh
avio

r
an

d
 fo

rm
 w

ith
in

 M
icro

A
q

u
ariu

m
™

 h
ab

itats. S
m

all, m
arin

e p
o

lych
aetes

m
ay b

e o
b

tain
ed

 fro
m

 sed
im

en
ts o

f m
arin

e aq
u

aria o
r fro

m
 n

atu
ral co

astal
h

ab
itats w

h
ere th

ey are q
u

ite co
m

m
o

n
 w

ith
in

 m
an

y su
b

m
erg

ed
 su

b
strates.

S
m

all, fresh
w

ater o
lig

o
ch

aetes m
ay b

e o
b

tain
ed

 fro
m

 vario
u

s p
o

n
d

 w
ater

h
ab

itats o
r p

u
rch

ased
 fro

m
 C

aro
lin

a B
io

lo
g

ical S
u

p
p

ly C
o

m
p

an
y.

A
eolosom

a
(R

N
-14-1748).

Lum
briculus variegatus

(R
N

-14-1720).

M
ixed

 A
n

n
elid

s (R
N

-14-1740).

In
s
e
c
ts

M
an

y larval fo
rm

s o
f in

sects co
llected

 in
 p

o
n

d
 w

ater can
 b

e m
ain

tain
ed

 fo
r

exten
d

ed
 p

erio
d

s w
ith

in
 th

e M
icro

A
q

u
ariu

m
™

. M
id

g
e an

d
 m

o
sq

u
ito

 larvae
are p

articu
larly w

ell su
ited

 an
d

 freq
u

en
tly m

etam
o

rp
h

o
se in

to
 ad

u
lts.

C
ulex

E
g

g
 R

aft (R
N

-14-4470).

C
ulex

Larvae (R
N

-14-4476).

M
o

sq
u

ito
 D

iet (R
N

-14-4485).



2
1

2
0

variety o
f m

icro
h

ab
itats (su

n
n

y vs. sh
ad

ed
 areas; m

u
d

d
y vs. ro

cky
b

o
tto

m
s; d

ead
 w

o
o

d
 vs. g

reen
 veg

etatio
n

; an
d

 ad
 in

fin
itu

m
). W

h
en

co
llectin

g
, rem

em
b

er th
at yo

u
 are accessin

g
 vario

u
s m

icro
h

ab
itats fo

r th
e

p
resen

ce o
f m

icro
life. W

ith
 p

ractice an
d

 exp
erien

ce, yo
u

r ab
ility to

 lo
cate

sp
ecific o

rg
an

ism
s in

 th
e field

 w
ill g

reatly in
crease.

H
a
b

ita
ts

.M
icro

in
verteb

rates can
 b

e fo
u

n
d

 alm
o

st an
yw

h
ere. H

ab
itats o

ften
rich

 in
 in

verteb
rate life in

clu
d

e lo
n

g
-stan

d
in

g
 p

o
o

ls o
r p

u
d

d
les, p

o
n

d
w

ater, p
o

n
d

 w
ater sed

im
en

t, an
d

 su
rfaces o

f su
b

m
erg

ed
 o

b
jects in

 creeks,
p

o
n

d
s, an

d
 rivers. If n

atu
ral h

ab
itats are d

ifficu
lt to

 visit, co
llect fro

m
resid

en
tial b

ird
b

ath
s o

r fish
 tan

ks. P
et sto

re em
p

lo
yees typ

ically are w
illin

g
to

 d
o

n
ate scu

m
 fro

m
 aq

u
ariu

m
 filters if yo

u
 p

ro
vid

e a co
llectin

g
 jar.

T
errestrial m

o
ss co

llected
 fro

m
 tree b

ark o
r ro

ck (co
n

crete) w
alls also

co
n

tain
s ab

u
n

d
an

t aq
u

atic in
verteb

rates.

P
a
n

n
in

g
.T

h
is m

eth
o

d
 is sim

ilar to
 p

an
n

in
g

 fo
r g

o
ld

, o
n

ly yo
u

 are
search

in
g

 fo
r livin

g
 treasu

re. A
n

y typ
e o

f w
h

ite, sh
allo

w
 d

ish
 o

r co
n

tain
er

w
ill w

o
rk (e.g

., p
lastic fo

o
d

 co
n

tain
ers, sm

all d
ish

 p
an

s). D
ip

 th
e d

ish
 alo

n
g

th
e m

arg
in

s o
f p

o
n

d
s an

d
 w

et d
itch

es an
d

 th
en

 stare—
p

atien
ce is

rew
ard

ed
—

at th
e w

ater an
d

 th
e b

its o
f sed

im
en

t retrieved
. Fo

r b
est

view
in

g
 an

d
 ease o

f cap
tu

re w
ith

 a p
ip

et, th
e w

ater in
 th

e d
ish

 sh
o

u
ld

 b
e

an
 in

ch
 o

r less d
eep

. A
s th

e sed
im

en
t settles, th

e activity o
f arth

ro
p

o
d

s
(co

p
ep

o
d

s, d
ap

h
n

id
s, in

sect larvae, etc.), m
o

llu
sks, an

d
 w

o
rm

s sh
o

u
ld

so
o

n
 b

eco
m

e ap
p

aren
t if th

e h
ab

itat is rich
. If o

n
e d

ip
 d

o
esn

't tu
rn

 u
p

an
yth

in
g

, d
ip

 ag
ain

 in
 an

o
th

er p
lace. A

lso
, try sh

akin
g

 o
u

t su
b

m
erg

ed
su

b
strates an

d
 veg

etatio
n

 in
to

 a p
an

. S
im

p
ly p

lace a h
an

d
fu

l o
f flo

atin
g

alg
ae, su

b
m

erg
ed

 leaves, etc. in
 th

e w
h

ite d
ish

, ag
itate, an

d
 th

en
 rem

o
ve

th
e larg

e m
atter, leavin

g
 o

rg
an

ism
s b

eh
in

d
 th

at h
ave fallen

 fro
m

 th
e larg

er
su

b
strates. T

ry d
ip

p
in

g
 to

 acq
u

ire sed
im

en
t fro

m
 th

e b
o

tto
m

 o
f th

e w
ater

b
o

d
y. S

ed
im

en
ts are o

ften
 teem

in
g

 w
ith

 o
b

servab
le life. If m

u
d

d
y

sed
im

en
ts o

b
scu

re yo
u

r view
, d

o
 like a g

o
ld

 m
in

er p
an

n
in

g
 fo

r g
o

ld
 flakes

an
d

 g
en

tly ad
d

 m
o

re w
ater to

 d
ilu

te th
e m

u
d

. D
ecan

t th
e m

u
d

d
y w

ater
w

h
ile leavin

g
 th

e an
im

als b
eh

in
d

. E
xam

in
e clo

sely fo
r flatw

o
rm

s an
d

 o
th

er
o

rg
an

ism
s m

o
vin

g
 acro

ss th
e b

o
tto

m
 o

f th
e p

an
.

L
o

o
k
in

g
 U

n
d

e
r R

o
c
k
s
 a

n
d

 S
u

b
m

e
rg

e
d

 L
e
a
v
e
s
.P

ick u
p

 p
artially o

r w
h

o
lly

su
b

m
erg

ed
 ro

cks an
d

 leaves alo
n

g
 th

e ed
g

es o
f sp

rin
g

s, creeks, an
d

 p
o

n
d

s.
E

xam
in

e th
e u

n
d

ersu
rfaces clo

sely fo
r sm

all in
verteb

rates. M
an

y
in

verteb
rates clin

g
 tig

h
tly to

 th
ese u

n
d

ersu
rfaces. T

o
 d

islo
d

g
e arth

ro
p

o
d

s
an

d
 p

lan
arian

s fro
m

 th
e su

rface o
f th

ese su
b

strates, h
o

ld
 th

e ro
ck o

r leaf in
th

e air fo
r a sh

o
rt tim

e an
d

 th
en

 d
ip

 it b
riefly in

to
 a p

an
 filled

 w
ith

 w
ater.

P
lan

arian
s an

d
 o

th
er o

rg
an

ism
s w

ill release th
eir h

o
ld

 an
d

 fall to
 th

e b
o

tto
m

o
f th

e p
an

 w
h

ere th
ey are read

ily visib
le an

d
 easily cap

tu
red

 w
ith

 a p
ip

et.

(rh
izo

id
s, p

ro
to

n
em

ata, g
em

m
ae, g

am
etan

g
ia) w

h
ile u

n
d

erw
ater. P

erh
ap

s
th

e m
o

st su
ccessfu

l tru
e p

lan
t g

ro
w

n
 in

 th
e M

icro
A

q
u

ariu
m

™
 is th

e
carn

ivo
ro

u
s aq

u
atic b

lad
d

erw
o

rt, U
tricularia. T

h
is h

ard
y p

lan
t w

ill su
rvive

an
d

 g
ro

w
 fo

r m
an

y m
o

n
th

s, p
ro

d
u

cin
g

 its ch
aracteristic b

lad
d

ers. W
ith

in
th

e M
icro

A
q

u
ariu

m
™

, it is relatively sim
p

le to
 trig

g
er th

e b
lad

d
ers (w

ith
 a

slen
d

er p
ro

b
e) w

h
ile o

b
servin

g
 th

e trap
p

in
g

 m
ech

an
ism

 w
ith

 a d
issectin

g
m

icro
sco

p
e.

A
q

u
atic B

lad
d

erw
o

rt, U
tricularia

(R
N

-15-7200).

Establishing a Pond W
ater M

icrocosm
“M

icro
sco

p
ic” life in

 p
o

n
d

 w
ater h

as en
tertain

ed
 m

an
y sin

ce th
e 1600s,

w
h

en
 atten

tio
n

 w
as first tu

rn
ed

 to
 th

e m
icro

w
o

rld
. B

io
lo

g
y stu

d
en

ts an
d

p
o

n
d

 w
ater en

th
u

siasts n
o

 lo
n

g
er n

eed
 to

 m
ake rep

eated
 tem

p
o

rary w
et

m
o

u
n

ts to
 g

aze in
to

 th
ese m

icro
sco

p
ic w

o
rld

s. A
 M

icro
A

q
u

ariu
m

™
 sto

cked
w

ith
 p

o
n

d
 w

ater is co
n

stan
tly read

y an
d

 w
aitin

g
 to

 b
e view

ed
. Larg

e
en

o
u

g
h

 to
 su

p
p

o
rt m

icro
h

ab
itats rep

resen
tative o

f th
o

se fo
u

n
d

 in
 n

atu
re,

th
e M

icro
A

q
u

ariu
m

™
 p

ro
vid

es a u
n

iq
u

e cro
ss-sectio

n
al view

 in
to

 th
ese

m
icro

eco
system

s. A
 su

ccessio
n

 o
f ch

an
g

es typ
ically d

evelo
p

s w
ith

in
 a

n
ew

ly sto
cked

 p
o

n
d

 w
ater M

icro
A

q
u

ariu
m

™
 as vario

u
s ciliates an

d
 o

th
er

o
rg

an
ism

s b
lo

o
m

 an
d

 w
an

e. In
 tim

e, th
e aq

u
ariu

m
 b

eco
m

es a b
alan

ced
eco

system
 w

ith
 its o

w
n

 ch
aracteristic m

ix o
f o

rg
an

ism
s. S

o
m

e aq
u

aria
m

ay b
eco

m
e d

o
m

in
ated

 b
y o

straco
d

s o
r h

arp
actico

id
 co

p
ep

o
d

s. O
th

ers
m

ay su
p

p
o

rt lo
n

g
-lastin

g
 p

o
p

u
latio

n
s o

f m
icro

tu
rb

ellarian
s, p

ro
to

zo
a, o

r
o

th
er life.

C
o

lle
c
tin

g
 M

e
th

o
d

s
 fo

r P
o

n
d

 W
a
te

r O
rg

a
n

is
m

s

Fo
r eth

ical an
d

 leg
al co

n
sid

eratio
n

s in
 m

akin
g

 field
 co

llectio
n

s, see D
arm

o
(1995).

T
o

o
ls

.N
o

 to
o

ls are n
eed

ed
 to

 sto
ck a M

icro
A

q
u

ariu
m

™
 w

ith
 p

o
n

d
 w

ater
an

d
 sed

im
en

t. S
im

p
ly sco

o
p

 u
p

 w
ater an

d
 sed

im
en

t in
 th

e p
alm

 o
f yo

u
r

h
an

d
 an

d
 p

o
u

r o
ver th

e M
icro

A
q

u
ariu

m
™

 o
p

en
in

g
. B

y ch
an

ce, yo
u

 are
su

re to
 g

et a n
u

m
b

er o
f in

verteb
rates. A

 m
o

re d
iscrim

in
atin

g
 ap

p
ro

ach
 can

also
 b

e in
terestin

g
. A

 p
ip

et is req
u

ired
 to

 ch
o

o
se o

rg
an

ism
s an

d
 tran

sfer
th

em
 to

 th
e M

icro
A

q
u

ariu
m

™
. C

o
llectin

g
 jars an

d
 a w

h
ite co

llectin
g

 b
o

w
l

o
r p

an
 h

elp
 co

n
sid

erab
ly in

 lo
catin

g
 an

d
 tran

sp
o

rtin
g

 m
aterial fro

m
 th

e
field

. A
 tu

rkey b
aster is also

 u
sefu

l in
 m

akin
g

 field
 co

llectio
n

s.

F
ie

ld
 O

rie
n

ta
tio

n
.O

rg
an

ism
s are n

o
t u

n
ifo

rm
ly d

istrib
u

ted
 alo

n
g

 th
e

m
arg

in
 o

f p
o

n
d

s, p
u

d
d

les, o
r o

th
er aq

u
atic h

ab
itats, so

 d
evelo

p
 yo

u
r field

eye fo
r variatio

n
s in

 m
icro

h
ab

itat. W
h

en
 p

o
ssib

le, take sam
p

les fro
m

 a



2
3

2
2

h
arm

 an
d

 m
ay yield

 b
lo

o
m

s o
f p

ro
to

zo
a w

ith
in

 a d
ay o

r so
. C

o
p

ep
o

d
s an

d
o

th
er o

rg
an

ism
s can

 live an
d

 rep
ro

d
u

ce fo
r w

eeks w
ith

o
u

t ad
d

itio
n

al fo
o

d
.

A
d

d
in

g
 fo

o
d

 (see “C
are an

d
 Feed

in
g

” u
n

d
er G

en
eral M

eth
o

d
s) w

ill
in

crease th
e p

o
p

u
latio

n
 g

ro
w

th
 o

f p
articu

lar sp
ecies. M

an
y p

ro
to

zo
a,

an
n

elid
s, an

d
 cru

stacean
s resp

o
n

d
 w

ell w
h

en
 n

u
trien

ts are ad
d

ed
. If

cru
stacean

s are p
resen

t, ciliate d
iversity w

ill rem
ain

 lo
w

, as cru
stacean

s
ten

d
 to

 d
o

m
in

ate th
e cu

ltu
re.

D
iscovering A

quatic Life
in Terrestrial Environm

ents
M

u
ch

 o
f th

e sp
ecies rich

n
ess o

f an
y en

viro
n

m
en

t resid
es in

 in
d

ivid
u

al
o

rg
an

ism
s to

o
 sm

all to
 b

e seen
 w

ith
o

u
t tech

n
ical in

terven
tio

n
. W

ith
 a

M
icro

A
q

u
ariu

m
™

 an
d

 m
in

o
r m

an
ip

u
latio

n
, at least so

m
e o

f th
e u

n
seen

d
iversity o

f life b
eco

m
es visib

le. T
h

e d
isco

very o
f aq

u
atic m

icro
co

m
-

m
u

n
ities in

 terrestrial en
viro

n
m

en
ts is o

n
e o

f th
e m

o
re n

o
vel u

ses o
f th

e
M

icro
A

q
u

ariu
m

™
. T

errestrial en
viro

n
m

en
ts p

o
ssess tem

p
o

rary w
aters th

at
su

p
p

o
rt ab

u
n

d
an

t aq
u

atic life o
n

 a m
icro

-scale. D
u

rin
g

 an
d

 after a rain
fall,

free w
ater is retain

ed
 b

y cap
illary fo

rces w
ith

in
 tin

y crevices fo
u

n
d

 w
ith

in
m

o
ss, tree b

ark, an
d

 so
il. T

h
e term

 “lim
n

o
-terrestrial” m

ay b
e u

sed
 to

d
escrib

e th
e u

n
iq

u
e n

atu
re o

f tem
p

o
rary aq

u
atic h

ab
itats fo

u
n

d
 w

ith
in

 th
e

m
yriad

 cap
illary in

terstices fo
u

n
d

 in
 o

th
erw

ise terrestrial h
ab

itats.

A
q

u
atic life ab

o
u

n
d

s in
 terrestrial lan

d
scap

es. T
h

e m
o

ssy b
ark o

f an
 o

ak
tree co

m
es alive w

ith
 aq

u
atic o

rg
an

ism
s after a rain

. A
m

o
eb

ae, o
n

e-celled
ciliates, n

em
ato

d
es, ro

tifers, an
d

 w
ater b

ears sw
im

, craw
l, an

d
 g

lid
e w

ith
in

th
e th

in
 film

s o
f w

ater retain
ed

 w
ith

in
 th

e m
o

ssy veg
etatio

n
. Filam

en
ts o

f
alg

ae an
d

 tin
y b

alls o
f co

lo
n

ial alg
ae also

 resid
e w

ith
in

 th
e w

atery g
ap

s
w

ith
in

 m
o

sses. T
h

e aq
u

atic eco
system

 is d
efin

ed
 b

y th
e film

s o
f w

ater h
eld

b
etw

een
 m

o
ss leaves, rh

izo
id

s, an
d

 ad
jacen

t m
o

ss sh
o

o
ts, as w

ell as th
e

crevices o
f tree b

ark an
d

 th
e lab

yrin
th

 o
f in

terstices b
etw

een
 so

il p
articles

an
d

 d
eco

m
p

o
sin

g
 fo

rest litter. W
ith

in
 th

ese cap
illary sp

aces rain
w

ater m
ay

b
e retain

ed
 fo

r d
ays, even

 w
eeks, d

u
rin

g
 w

et w
eath

er in
 m

an
y p

arts o
f th

e
U

.S
. E

ven
 th

e face o
f a co

n
crete w

all can
 su

p
p

o
rt aq

u
atic life. C

o
n

crete
d

arken
ed

 b
y “m

o
ld

y g
ro

w
th

” o
ften

 is h
o

m
e to

 vario
u

s typ
es o

f alg
ae an

d
aq

u
atic an

im
als active o

n
ly w

h
en

 w
et. O

th
er an

im
al life su

ch
 as sp

rin
g

tails,
p

seu
d

o
sco

rp
io

n
s, m

ites, an
d

 b
eetles live in

 m
o

ssy crevices, b
u

t th
ese

m
o

ve th
ro

u
g

h
 air sp

aces w
ith

in
 th

e m
o

ssy m
at o

r o
th

er h
u

m
id

 crevices.
Lim

n
o

-terrestrial o
rg

an
ism

s m
u

st b
e su

b
m

ersed
 to

 b
e active. A

s th
e

crevices even
tu

ally d
ry o

u
t, th

ese an
im

als an
d

 p
ro

tists en
ter a state o

f
d

o
rm

an
cy eith

er in
 an

 en
cysted

 fo
rm

 o
r a co

m
p

letely d
esiccated

 state.

B
a
itin

g
 T

ra
p

s
.S

et jar trap
s b

aited
 w

ith
 fo

o
d

. A
 sm

all g
lass jar w

h
o

se lid
 h

as
b

een
 p

u
n

ctu
red

 several tim
es m

akes an
 excellen

t trap
 (a P

h
illip

s-h
ead

screw
d

river serves w
ell as a h

o
le p

u
n

ch
). A

d
d

 a th
u

m
b

n
ail-sized

 (o
r sm

aller)
p

iece o
f raw

 liver o
r o

th
er fo

o
d

 to
 th

e jar. A
 strin

g
 can

 b
e tied

 b
etw

een
 th

e
h

o
les in

 th
e lid

 b
efo

re su
b

m
erg

in
g

 it alo
n

g
 th

e ed
g

e o
f a p

o
n

d
, d

itch
, o

r
creek. C

h
eck after h

alf a d
ay o

r th
e n

ext d
ay. Im

p
o

rta
n

t:B
efo

re leavin
g

 th
e

co
llectin

g
 site w

ith
 cap

tu
red

 o
rg

an
ism

s, d
rain

 th
e n

asty w
ater fro

m
 th

e b
ait

jar an
d

 d
isp

o
se o

f th
e b

ait; ad
d

 clear w
ater fro

m
 th

e co
llectio

n
 site.

S
ta

g
n

a
n

t P
o

n
d

 W
a
te

r J
a
r. Fill a jar h

alf fu
ll w

ith
 p

o
n

d
 veg

etatio
n

, alg
ae,

su
b

m
erg

ed
 leaves, a b

it o
f m

u
d

, etc., an
d

 to
p

 o
ff w

ith
 p

o
n

d
 w

ater. S
to

re
th

e jar w
ith

 n
o

 lid
 (o

r w
ith

 a lo
o

se lid
) o

u
t o

f d
irect su

n
lig

h
t an

d
 aw

ay fro
m

stro
n

g
 h

eat. H
o

u
rs (o

r d
ays) later, exam

in
e th

e u
p

p
er co

lu
m

n
 o

f w
ater fo

r
aero

b
ic o

rg
an

ism
s fo

rced
 to

 th
e su

rface w
h

ere o
xyg

en
 is m

o
re availab

le
(m

aterial in
 th

e lo
w

er w
ater co

lu
m

n
 b

eco
m

es an
aero

b
ic). O

rg
an

ism
s are

b
est seen

 b
y lo

o
kin

g
 th

ro
u

g
h

 th
e sid

e o
f th

e jar su
ch

 th
at yo

u
r eye is at o

r
b

elo
w

 th
e w

ater level. A
n

y jar o
f p

o
n

d
 w

ater kep
t fo

r a d
ay o

r tw
o

 w
ill

reveal o
rg

an
ism

s n
o

t n
o

ticed
 o

n
 th

e first d
ay. O

rg
an

ism
s th

at su
rvive in

 a
stag

n
an

t jar o
f w

ater p
ro

b
ab

ly w
ill su

rvive fo
r lo

n
g

 p
erio

d
s o

f tim
e in

 a
M

icro
A

q
u

ariu
m

™
.

V
o

rte
x
in

g
 C

o
n

c
e
n

tra
te

.T
o

 co
n

cen
trate sm

all, p
lan

kto
n

ic o
rg

an
ism

s in
 th

e
cen

ter o
f a b

o
w

l o
r p

o
t, sim

p
ly stir co

llected
 w

ater in
 a circu

lar fash
io

n
. T

h
e

vo
rtex created

 b
y stirrin

g
 p

u
lls sm

all o
rg

an
ism

s an
d

 p
articu

late m
atter to

th
e cen

ter o
f th

e b
o

w
l fo

r efficien
t retrieval w

ith
 a p

ip
et. T

h
is tech

n
iq

u
e is

q
u

ite u
sefu

l to
 d

em
o

n
strate th

e aerial d
isp

ersal o
f ro

tifers, w
ater b

ears, an
d

n
em

ato
d

es in
 fo

rested
 reg

io
n

s o
f th

e co
u

n
try w

h
ere sn

o
w

fall accu
m

u
lates.

A
 p

o
t o

f sn
o

w
 co

llected
 several d

ays after a sn
o

w
fall is allo

w
ed

 to
 m

elt an
d

th
e p

articu
late co

n
ten

ts are co
llected

 as d
escrib

ed
 ab

o
ve.

A
d

d
in

g
 S

u
b

m
e
rg

e
d

 S
u

rfa
c
e
s
.A

d
d

in
g

 sm
all p

ieces to
rn

 o
r cu

t fro
m

su
b

m
erg

ed
 su

b
strates (d

eco
m

p
o

sin
g

 leaves an
d

 stem
s, su

b
m

erg
ed

 livin
g

g
reen

 veg
etatio

n
, o

r m
in

eral an
d

 o
rg

an
ic d

eb
ris scrap

ed
 fro

m
 ro

ck
su

rfaces) w
ill b

rin
g

 to
 th

e M
icro

A
q

u
ariu

m
™

 m
u

ch
 life, n

am
ely

rep
resen

tatives o
f p

erip
h

yto
n

, th
e co

m
m

u
n

ity o
f o

rg
an

ism
s th

at o
ccu

rs o
n

su
b

m
erg

ed
 su

b
strates. Fo

r a lo
n

g
-lastin

g
, in

terestin
g

 m
icro

co
sm

, ad
d

in
g

p
ieces taken

 fro
m

 su
b

m
erg

ed
 su

rfaces is stro
n

g
ly reco

m
m

en
d

ed
.

Feeding Your Pond W
ater M

icrocosm
If th

e so
u

rce sam
p

le p
laced

 in
to

 th
e ch

am
b

er co
n

tain
s su

b
strates an

d
d

eb
ris, n

o
 fo

o
d

 is req
u

ired
 d

u
rin

g
 th

e first w
eek fo

llo
w

in
g

 in
itial sto

ckin
g

;
h

o
w

ever, ad
d

in
g

 a sm
all am

o
u

n
t o

f fo
o

d
 so

o
n

 after sto
ckin

g
 sh

o
u

ld
 d

o
 n

o
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K
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om

m
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nim
als of
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m
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o
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u
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.E
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 ed
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u
b
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g
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Lo
u
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D
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o

n
q

u
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o

o
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h
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el H
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N
ard
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n
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uide.
W

o
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u
b
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R
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. 1991. Exploring w
ith a M
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Y
o
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R
ain

is, K
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d

 B
.J. R

u
ssell. 1996. G

uide to M
icrolife. O

rch
ard

 B
o

o
ks.

S
ag

an
, D

. an
d

 L. M
arg

u
lis. 1993. G

arden of M
icrobial D

elights: A
 Practical

G
uide to the S

ubvisible W
orld

. K
en

d
all/H

u
n

t.

S
ilverstein

, A
. an

d
 V

. S
ilverstein

. 1998. A
 W

orld in a D
rop of W
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Exploring w

ith a M
icroscope. D

o
ver P

u
b

licatio
n

s.

S
m

ith
, D

.G
. 2001. Pennak's Freshw

ater Invertebrates of the U
nited S

tates:
Porifera to C

rustacea. 4th
 ed

. Jo
h

n
 W

iley &
 S

o
n

s.

S
p

ray, F. 1995. M
osquitoes in the C

lassroom
. K

en
d

all/H
u

n
t P

u
b

lish
in

g
C

o
m

p
an

y, D
u

b
u

q
u

e, Io
w

a.

T
h

u
n

, W
. vo

n
. 1966. Eine M

ethode zur K
ultivierung der M

ikrofauna. V
ero

ff.
In

st. M
eeresfo

rsch
. B

rem
erh

aven
 (S

o
n

d
erb

d
) 2: 277–280.

V
o

sh
ell, J.R

. 2002. A
 G

uide to C
om

m
on Freshw

ater Invertebrates of N
orth

A
m

erica. M
cD

o
n

ald
 &

 W
o

o
d

w
ard

 P
u

b
lish

in
g

 C
o

. 

W
ilso

n
, E

.O
. 1993. The D

iversity of Life.W
. W

. N
o

rto
n

 &
 C

o
.

W
e
b

 R
e
s
o

u
rc

e
s

A
t the tim

e of this printing, the follow
ing W

eb sites are active. Y
ou m

ay
w

ish to perform
 an independent search for sim

ilar sites.

M
icro

A
q

u
ariu

m
™

. Im
ag

e g
allery o

f o
rg

an
ism

s in
sid

e M
icro

A
q

u
ariu

m
™

ch
am

b
ers.  

h
ttp

://w
w

w
2.u

n
a.ed

u
/m

icro
aq

u
ariu

m
/in

d
ex.h

tm

M
icro

*sco
p

e. T
h

e A
stro

b
io

lo
g

y In
stitu

te M
arin

e B
io

lo
g

ical Lab
o

rato
ry,

W
o

o
d

s H
o

le. “A
 co

m
m

u
n

al w
eb

 site th
at p

ro
m

o
tes in

fo
rm

atio
n

 o
n

 th
e

b
io

d
iversity o

f m
icro

b
es.”  

h
ttp

://starcen
tral.m

b
l.ed

u
/m

v5d
/

T
o

 d
em

o
n

strate m
icro

sco
p

ic life in
 m

o
sses, tree b

ark, o
r so

il, p
lace a few

p
ieces o

f m
o

ss, frag
m

en
ts o

f b
ark, o

r p
articles o

f so
il in

to
 a

M
icro

A
q

u
ariu

m
™

 an
d

 ad
d

 d
istilled

 w
ater, b

o
ttled

 sp
rin

g
w

ater, ag
ed

 tap
w

ater, o
r sterilized

 p
o

n
d

 w
ater. It is reco

m
m

en
d

ed
 th

at sm
all q

u
an

tities o
f

m
o

ss an
d

/o
r b

ark b
e ad

d
ed

 su
ch

 th
at th

ere is at least 50%
 u

n
o

ccu
p

ied
sp

ace w
ith

in
 th

e M
icro

A
q

u
ariu

m
™

. T
h

ere w
ill b

e few
er o

b
stru

ctio
n

s in
view

in
g

 th
e co

n
ten

ts an
d

 less m
aterial th

at m
ay d

ecay, lim
itin

g
 availab

le
o

xyg
en

. S
o

il m
ay b

e p
laced

 in
 a d

ish
 co

n
tain

in
g

 w
ater an

d
 th

en
 tran

sferred
to

 th
e M

icro
A

q
u

ariu
m

™
 w

ith
 a p

ip
et. T

h
e am

o
u

n
t o

f so
il ad

d
ed

 sh
o

u
ld

co
ver th

e b
o

tto
m

 o
f th

e ch
am

b
er to

 a d
ep

th
 o

f 0–3 m
m

 after settlin
g

. T
o

in
crease th

e n
u

m
b

ers o
f certain

 sp
ecies, n

u
trien

ts m
ay b

e ad
d

ed
 (see

“C
are an

d
 Feed

in
g

” u
n

d
er G

en
eral M

eth
o

d
s).

O
th

er m
ean

s o
f extractin

g
 m

icro
life fro

m
 lim

n
o

-terrestrial h
ab

itats in
clu

d
e

th
e u

se o
f B

earm
an

n
 fu

n
n

els o
r a n

ested
 screen

 sieve series (see “R
elated

P
ro

d
u

cts Fro
m

 C
aro

lin
a”).

M
an

y o
f th

e larg
er m

icro
in

h
ab

itan
ts o

f lim
n

o
-terrestrial “m

icro
-

w
ild

ern
esses” w

ill b
e visib

le w
h

en
 estab

lish
ed

 M
icro

A
q

u
ariu

m
™

 cu
ltu

res
are exam

in
ed

 w
ith

 a m
icro

sco
p

e. It is co
m

m
o

n
 to

 fin
d

 vario
u

s alg
ae,

p
ro

to
zo

a, n
em

ato
d

es, ro
tifers, an

d
 w

ater b
ears in

 m
an

y terrestrial
m

icro
h

ab
itats. In

 lo
catio

n
s seaso

n
ally w

et o
r w

h
ere th

e h
ab

itat is m
o

ist fo
r

lo
n

g
er p

erio
d

s o
f tim

e, o
straco

d
s an

d
 co

p
ep

o
d

s (m
icro

cru
stacean

s) are
co

m
m

o
n

, as are m
icro

tu
rb

ellaria (n
early m

icro
sco

p
ic flatw

o
rm

s). S
o

m
e

in
terestin

g
 fo

rm
s o

f am
o

eb
ae, alg

ae, fu
n

g
i, an

d
 an

im
als m

ay n
o

t b
eco

m
e

ap
p

aren
t u

n
til after several w

eeks o
f cu

ltu
re.

A
dditional R

esources
A

n
d

erso
n

, O
.R

. an
d

 M
. D

ru
g

er (E
d

ito
rs). 2000. Explore the W

orld U
sing

Protozoa. N
atio

n
al S

cien
ce T

each
ers A

sso
ciatio

n
.

B
arrett, K

., an
d

 C
. W

illard
. 1998. A

quatic H
abitats: Exploring D

esktop
Ponds. G

reat E
xp

lo
ratio

n
s in

 M
ath

 an
d

 S
cien

ce. Law
ren

ce H
all o

f
S

cien
ce, U

n
iversity o

f C
alifo

rn
ia, B

erkeley.

D
arm

o
, L. 1995. Field

 C
o

llectio
n

 o
f Livin

g
 O

rg
an

ism
s. C

arolina Tips, V
o

l. 58,
N

o
. 1, p

ag
e 6. [h

ttp
://w

w
w

.caro
lin

a.co
m

/tip
s/95jan

/fco
lo

.asp
]

D
u

sen
b

errry, D
.B

. 1996. Life at S
m

all S
cale. S

cien
tific A

m
erican

 Lib
rary.

E
isn

er, T
. 2003. For Love of Insects. B

elkn
ap

 P
ress.

G
ravé, E

.V
. 1991. U

sing the M
icroscope: A

 G
uide for N

aturalists. D
o

ver
P

u
b

licatio
n

s, In
c., N

ew
 Y

o
rk.
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M
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g
rap

h
ia. “...fo

r stu
d

en
ts an

d
 teach

ers o
f (esp

ecially) fresh
 w

ater
b

io
lo

g
y in

 th
eir search

 fo
r creatu

re id
en

tificatio
n

...”

h
ttp

://w
w

w
.m

icro
g

rap
h

ia.co
m

/in
d

ex.h
tm

M
icscap

e M
ag

azin
e: T

h
e m

o
n

th
ly o

n
lin

e m
ag

azin
e o

f M
icroscopy U

K
. S

ee
esp

ecially “P
o

n
d

 Life ID
 K

it” an
d

 “T
h

e S
m

allest P
ag

e o
n

 th
e W

eb
.”

h
ttp

://w
w

w
.m

icro
sco

p
y-u

k.o
rg

.u
k/m

ag
/in

d
exm

ag
.h

tm
l
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h
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ix C
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R
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E

O
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S
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O

M
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R
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B
o

o
k
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R
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G
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T
h

e H
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S
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R
N
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R
N
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The Freshw

ater C
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R
N
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P
o

s
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R
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P
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n
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 Life P
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