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Explain what is meant by the statement that seabirds exhibit pronounced parental care. Give examples.

The statement mdcates that seabirds b o It of effot wfo & small vumber of Chicks, ratiher than put
ittle etfort iy o large chith and lope sime curdve.  This statement 5 supprted by the fact tht
seabirds fend fo lay larger eqgs fhan bnd bivds and by the fact that seabirds have exfended incubation
and vearing fimes. One edample of pronounced parental care is the male Empen Penquin Males
ncubste their eqgs by tremsehes between their legs and cannit feed duing the approtimately 115
dtys of mcubation
Given the following information about a small fish, calculate: {1) how much it assimilates, {2) its production
efficiency, and (3) assuming this follows the “rule of thumb” ecological transfer efficiency, how much of
this organism’s production is likely found as production in the next trophic level {your answer should be in
kcal/h). For all parts of this question, please show your work.

ingestion = 100 kcal/h

egestion {excretion) = 10 kcal/h

respiration = 20 kcal/h
reproductive output =0 kcal/h

# - hostmilation
assimilation efficiency = [Ii"mﬁﬁahuﬂ - edestion) | Iﬂﬂﬁe‘h:ﬂ] 4. 100
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#1 - Production Efficiency
priductin efficiency = [li"mﬂf,ahuﬂ - edestin - vespivation) | aesimiaton | % oo
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= 2%
The tgpnism s a T30 production efficiency
¥5 - tow Muth of te Orgarisms Production 15 Likely o Be Found in the Neat Trophic Level
eriduction = ingestion - egestion - respiratin
b0 kealin - 0 kealh - 20 kel
To kealih
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0T keoln of fhis organism's production vould ikely be found in fhe nedt trophic. level

Answer the following:
a) What are the major inorganic forms of C, M, and P in the marine environment?
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The mapr inorganic form of carbon is found i carbonate vk The mapr norganc form of

nifvagen is N (o). The wapr inorganic. form of phrispiorus is Po: (phospate)

b} For each element, what processes {(and which type of organisms) are responsible for transforming from
the inorganic to the organic forms?

Bacterin are vespwsble for fhe deCompision/vesuspensin pricess i whith inrrganic carbon is
tranctormed ity organic carbon.  Nitvificaton, denifvification, and N-friaton ave the pricesses

respinsible for franstorming inrganic. nitvagen nfo organic nifrogen, N-fising bacteria pPay a mapr
rile i these pricesses. Upweling and downeling are the pricesses vespansble for transtorming

NI aane gosplirus INTD IV@ani Fnisplinus.

c) —
Sinkang is the pricess vespnsble for transforming organic. carbun nfu inorganic carbon
bmmonitication is the pricess respinsble for transforming wganic. vibeogen info organic. nibrogen
Mineraizafion 15 the pricess respmable for transtorming organic. phosphorus info norganic
phisphorus

*! am not asking you to reproduce the complete cycles for these nufrients, but rather to focus on the
particular transformation asked about in these portions of the question. A drawing of the cycle without an

explanation will not receive full credit.
4. Near-shore environments are considered highly productive ecosystems. Describe the sources of nutrients

to the coast, and explain how the presence of a bottom enhances primary production.

I near—shire. enivinments, vutrients tome from tivee places (0 upweling, (1) estuaries, and (%) tida
misiig I all three cases, nutvient-rich salt wifer tym the bitfm is briugrt up fo fhe surface.
The presence of a biftim enbnces primary priduction becouse it effectively blicks the bss of sinking
nutrients. Sinte the nutrients are it sinking fo the bittom, like they do m other enironments, the
primary producers essentialy e atcess o a greater vumber of ufvients and can therefore
perform mice primacy production

5. It has been proposed that kelp ecosystems have two alternate steady states. Describe these two states
and discuss differences in the role of detritus.
The fivst stafe is the kel forest, in this stafe, there is a high kelp bimass, and urchins are
sedertary and under civer. The setand stafe i the barrens, in this state, there are stirms and o
high urthin bumass.  The barcen state is offen referved fo as the “urthin barvens, preventing kel
vecrutment and establisling algal turf.  Detritus plays o different rile in each of these dfernative
steaty stafes.  In the kelp forest state, the kel feeds m the detrifus of the bittom of the ean and

grovs. I the barcens state, the kel is vipped from its buld o the vock belw and drifts ot fo sea,
where It is converfed info detritus.
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6. How does the more recent discovery of a “microbial food web®” combine with the previous concept of a
“pelagic food web,” consisting only of macroorganisms?

The "wicribial fod web” essenfialy fits beneatin the 'pelagie fiod web”  Betire the distovery of the
micvobial fuod web, bacteria and small pinovlankton dd ot vealy haie o defined order of trophic levels,
datoms were st placed at the bottom of the fiod web.  With the distovery of the micribial food web,
ey, we kvow that bactexia are ot the very bittom of the wicribial food web and are edten by
phnfielanktin, which are eaten by zoelanton, which are then eafen by the herbinres, btated at te
very biftim of the pelagic fund web.

7. What is a marine “tetrapod,” and what are the special challenges they face in living at sea?
Marine tetrapids are warine orgprisins wath limbs and nas that invaded land sbout 250 millon vears agp
They fate special challenges betause they ol Ine in the water, even vith these bidogical ateratins.
Their varius challenges mclude hwing fo come up T the surface fo breatine, return T land fo
reproduce (waich offen reauires lng migratins), and develop thick lavers of bubber or fur 1o shay
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