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COMPONENTS OF POPULATION CHANGE TOP 10 MOST POPULOUS COUNTRIES

China 1,349,585,838 6. Pakistan 193,238,868
One birth every 8 seconds India 1,220,800,359 7. Nigeria 174,507,539
One death every 12 seconds United States 316,668,567 8. Bangladesh 163,654,860
One international migrant (net) every 44 seconds Indonesia 251,160,124 9. Russia 142,500,482

Net gain of one person every 13 seconds Brazil 201,009,622 10. Japan 127,253,075
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Finfish and Invertebrates
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There seem to be lots of

problems...but are there any
solutions?




ONE ALTERNATIVE:
AQUACULTURE or FISH FARMING

ADVANTAGES:

* Reduces pressure on
natural populations

* Reduces bycatch

» Reliable food source
DISADVANTAGES:

« Crowded cages can cause
disease outbreaks

* Fish sewage and disease
may escape and affect the
environment

* Requires lots of research
before fish can be raised and
harvested
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 Environmental cues
* High mortality




Kiko'o
tip of thumb to
up of pointer

finger

Twilei
fingertip to !
collarbope |

Hawaiian units of measurement

fingertip 10
| middle of
' forcarm

Closed Season:
Spiny Lobster, Shpper Lobster and
Kons Coal

| Naulea Nome Weke ik

A fingertip to
fingerup to Piatan elbow
11‘!( c ¢ N
center of palm
Limited Harvest: Moi
fingestip to ‘ff 5 ™y
fingentip, anns y .
| extended | R -
| Musies may
Joanuiny Febeuwry March Apeil M June Iy \ = ”\. premder Oxnobey November Devember
M
ey o — 1
Ra'sons  Hinska'cde'che

Miboe Mas Miboe Hooe

Buwd  Wolebs  Moba¥i  Kitck Kb

[ 3 SE— -
N e e Nalaw | hewe sl i
s I'he fird ‘o

1] ™

Lapule lP()‘akahi
Sunda A /.

Po‘alua

b 0w ww

M e i May

Po‘aha |Po‘alima

Adult crabs

Egg (1 hour)

Larvae

Megalopa

Juvenile crab




72]
=
=
<
o
w
L
@)
x
(NN
@
=
>
=




= R S o
S N ~
x Lo
X 7 =t
> —
X \ -

b
B LR

° /
Hoe P

Newly Hatched (2.0 mm NL)

5. Estimate time of spawning and hatching




COMPOUND MICROSCOPES
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Place aerator into bucket

Use glass pipette to mix first, and then transfer 10mL from bucket into petri
dish

Draw a grid and use magnifying glass + light to counteggs in 10mL
Calculate how many eggs are in 10L (multiply your count by 1000)

Take the average among all students in your group and report to instructors

Turn off aerator

Use 1000mL glass beakerto remove 700mL from bucket FROM SURFACE
Add 300mL of tap water

Wait approximately 5 minutes for debris to surface
Use glass pipette to remove debris

Add Salt until the salinity matches the salinity of ocean water (USE
REFRACTOMETER)

Wait approximately 5 minutes for eggs to surface

Use glass pipette to collect 10mL from the beaker (and as many eggs as
possible) and transfer to little petri dish




Wait approximately 5 minutes for eggs to surface

Use glass pipette to collect 10mL from the beaker (and as many eggs as
possible)and transfer to little petri dish
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4 ce |I 16 cell Germ ring Mid;éastrula
Use bulb pipette to transfer ~20 /
eggs from the beakerto a QJ R
depression slide (watch demo S e el b L,‘;eemm

Use compound microscope to [
how many eggs are fertilized \\
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Calculate percent fertilization
Report findings to instructors

Newly Hatched (2.0 mm NL)

Use Figure 10 to determine of the eggs

Use Table in Appendix to calculate data and time of spawning and
date and time of hatching

Report findings to instructors




CLEAN UP

e \Wash all lab materials in the sinks

— Clean pipettes by sucking up fresh
water twice and rinse the outside.

e Use sink sponges to wipe down
tables, then use blue/yellow rags
and cleaner spray

e Sweep floors

e Place chairs on top of table

v

* Dry microscope slides and cover slips
 Dump water back in the ocean




RESULTS

o How many eggs did each group find?
o What percentage of the eggs was fertilized?
o What time did the spawning event occur?
o When can the eggs be expected to hatch?




