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eCase of the Missing Lobsters

What does o low-pressive svsiem over the North Pacific have 1o do
with the complaints of disgruntled lobstermen’?

- e by Jeffrey Polovina

From the main slands of Hawaii.
countless small islands, wolls, and sub-
merped banks stretch northwesoward a
thousand miles o Midway [sland. The is-
ianeks are part of o wildlife refuge, and ex-
cept bor a few bickogists camped out at ne-
search stations. they are uninhabited. The
urchipelogo supports a wealih of marnine
life. including a large population of
seabirds and a small popelation (1,600 of
Hawaiian monk seals. un endangered spe-
cies, This s where. in recent years, kb
siermen fave begun to harvest Pacilic
spimy lobsters,

A5 a mirine biokogist with the National
Marine Fishernies Service in Honolulu
since 1979, my job has been w provide
kobstermen and managers of the fisheries
in the nonthwestern Hawaiian Lslands wath
banlogical advice. Thus, 1 am no stranger
o phone calls from unhappy o even irle
kobstermen. [ still remember o call T ope-
ceived in September 1989, The caller was
not angry despife his recent retum from 3
sixty-day fishing trip that had yvielded
very poor lobster caich, He was purzled.
however, Bocause on 4 rip o the spme
areas o few months before, the cach hisd
heen excellent. T wald him the reason for
the drop was obwious: he had Gshed out all
the Inbsters! He was not amused. 5o | sug-
gested that the kow catch was just o tempo-
rary aberration. 1 reminded him thot in
[987. colder water seemed 1o have re-
stricied spiny lobsters” mavements. mak-
ing them harder o eap. and that by 1933,
more favorable conditions—and good
carches—had returned. 1 even went as far
as telling him thot he shouwld ok foramard
ECr &1 o0 Ailr a0 [,

Thut was o mistake. By the surmmer of
1990, Jobster catches had not improved,
and my advice was proving 1o be an ey
parrassment. With hshermen grumbling
and maneers bocoming mervous, [ was
under pressure o find the real reason for
the persistent decline in obsters,

Adthough my first reaction had been o
blame the kbster decline on the usual sus
pect. overfishing, [ had a number of mea
soms todoubt that this wis the cause, First,
thee proporiion of the lobster populition
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being trapped in the islands was relatively
low compared with other spiny lobster
] Second. sizable areas of the
wildlife refuge were cl
ing. And third, size lin
H:.:..l:nn est size, which should have
been giving the population a chance 1w
If. Farthermoee. I had heard -
meors of declining numbers of seabirds and
ils in the areq. These (wo species
are often good indicators of changes i the
ocean; the number of offspring they ruse
edch vear can be strongly affected by the
abundance of food in the seq
Hoping that other parts of the ecosys-
e would provide clues to the declining
Iobster catches, | |:|.u|i4 visit i Beth Flint,
rd biologrist working for the UL 5.
Fish and Wildlfe Service. [ was fortunate
o find Flint in Honolulu; wseally, she is
out on the islands moniton E
When [ told her my story, she
terested and told me that
reproductive success of the red-toiled
tropee bird and the red-footed booby had
dmp,.-:d to half of w h.u h.J.j l'lI:\.l'I r'h=|_rl.'|_:|
int the early 1 3
birds' reprc as
1 hatch
strong

miely
chicks

encugh o fiv. The number of

hadn't changed, bt the fraction of hatch-

lings that survived to become Aedglings

ad fallen. Although she didn't know the
a1 for the decline, she was able w nube

of food would fi
abandon their mes

wiidld perish in the }::-L '.-';ubl'l.=r='_'1:-:||:
I p::nr the rest of the day

0s. 1 I-_u.m-.l that at the be-
'.hl: decade. about T0 percent of
[aied '|:-I1.1|:||J|:i:|.1 ﬂcdgiin_'__rs. but the

cent, 'w rt-"n_ it has re
that red-footed 1'.-n-..-|'.-'u:.=. and red-tailed
tropic birds feed almost exclusively on
squid and fiving fish. | wondered if these
manne creatures had been reduced i
number by some environmental change
1l'|;3t had also atfected the kobsters. It so.
did the decline in seabind n
e the LlI:C]lrh. in |uh~.r-
¥

Wovbe monk seal siatistics had some-
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thing to tell me. | wmed to Tim Ragen, a
colleague at the National Manne Fishenes
Service, who monitors the endangered an-
imals. Ragen had worked as a carpenter
before becoming a marine biologist, Mow
he buikds models of marine mammal pop-
wations instead of furninire. Eagen ex-
plained that the records on monk seal pups
caly went back o 1986, but the data did
show a decline in frst-vear survival rates
from about 85 percent in the mid-1980s w0
about 45 percent in the early 1990s. Like
Flint, Ragen didn't know the reason for the
decline, but after eliminating possible
causes such as disease, he felt that the
most likely cause was a scarcity of reef
fishes and lobsters, which make up a sig-
aificant part of a monk seal’s diet.

With lobsters, seabirds, and seals all
showing strong evidence of decling, T be-
came fairly certain that something had af-
fected the entire marine ecosysterm, To test
my hvpothesis, [ looked (o the reef fishes,
In the early 19805, their numbers had been
surveved af selected sites throughour the
northwestern Hawaiion Islonds, Because
fishing 15 prohibited near these shallow
recfs, any decline o decade loter by a sec-
ond survey of the same sites would be fur-
ther evidence of environmental change, To
coordinate a ficld survey to estimate reel
fish densities at nine of the onginal sites, 1
enlisted the help of Ed Debdartini, a coral
reef ecologial,

The last biological data would come
from a satellite and would indicate how the
marine life at the base of the food chain
was faring. Either directly or indirectly.,
phytoplankton, the microscopic plant life
that thrves pear the ocean surface, pro-
vides almost all the food for the ocean's
amamal life. From space, the Coastal Zone
Color Scanner, a special sensor mounded
on a satellite, could measure an index of
phyioplankton abundance. Unfortonacely,
the sensor, which was especially designed
wr pick up the light reflected from the
chlorophyll in the phytoplankion, was
only operational from 1979 to 1986, but it
did record data during the crucial pedod of
the early to mad- [980s,

While the reel surveys were being con-

Eearching the reef for lobsters, fish, and
atfer creatres on whidch fo dine, @
Howaiian monk seal, lefi, rolls beneath
the sierf. A monk seal, below, basks on an

atoll in novtfwestem Howail
Erwi e Py Bais’. Suoa COaiman.

-

ducted, and Mei Zhow, & computer wizard,
was computing phytoplankton estimates
frowm satellite data retieved from o giang
MASA daa base, [ traveled to Viciona,
British Columbia, to attend a conference
on climate change and northem fish popu-
laions, [ learned that weather patterns
over the North Pacific had changed signit-
peantly since the last decade. Every year,
the Aleutian kow-pressure system is re-
sponsible for Hawaii's winter rainy season
and the strong winds that blow from Janu-
ary to Maorch, generating rough seas and
the huge waves that surfers kove, For about
a decade, from 1977 to 1988, the Aleutian
lowr wans more intense and farther easiwand
than it had been al any period since the
19400, cousing unusually strong winds in
the northwestern Howaiian Islands. The
climate change was not abrupt, There was
a gradual increase in the intensity of the
Aleutian kw, and the winds that accompa-
nied it from 1977 to the early 1980, fol-
Towed by o pradual decline, so by 1983 the
climate was back 1o long-term pre- 977
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levels charsctenized by o weak Aleotian
bow amd weak wands.

I left the conference with o new msight
into the changes in the marine community
of the northwestern Howaiian [slands,
Smce | had no biological data prior o the
|98, | had assumed that the level of pro-
ductivity in the eardy [980s wag the norm
and that the recent drop signaled some-
thing unusugl—a reasonable assumption
given that the commercial lobster fishery
had only been in operation since 1980, -
when lobsters were plentiful, Having
bearmed that the early 19808 were charac-
terized by abnormal climate patterns, [ re-
alized that the opposite was more likely,
Whar originally looked like an ecological
disaster, might be omly & refusn 1o the wswal
population evels, The challenge thar re-
mained. owever, was 10 determing if the
atmospheric changes across the nomhem
Pacific were reflected by equally deamatic
changes n the ocean—changes that could
effect an enting eooeyaiem.

Back in Hawaii, 1 went 1o see Gury
Mitchum, o physical oceanographer at the
University of Hawail. A vear belore,
Mitchuim had shovwn me Bow o shaft in cur-
rent could have caused a chonge in lobster
distribution, wnd he thought that his help
eqilitled ham to some of the lobsters caught
of our research crurses, When 1 entensd
his office. e remimded me that be not ne-

A red=foeited By, feft, perches i g ivee on Kuee Arodl Tn Honwadl, Below:
False-color tellite inwipes show the clhargivg disieibigion of microscopic
o Sife, or piodaniaadnon, G e morthern Pecific. Green indicates a kiph
pvtoplankton concenmarion; biue, @ low one. The white patches are the main
Hewarion Tdavids, god e black parchies are elonds. A drop i proaiciivity 1o
nve wieweth of Hee irainl Hawailfan Tslands is evidens between the st guarter

of 1982, below left, and the zame perfod in 1986, below right,

M Iroy Case Feioman fASE

ceived a single Iobster for his frouble.
Onee | explained the reason for my visit,
however, Mitchum forgot about free lob-
sters and became imtngued with the idea
that a decade of unusually sirong Aleutian
bows could alier the ocean encugh o have
drastic effects on marine life, He agreed 1o
sift through the oceancaraphic data 10 ses
if he could find any evidence of such a
Conmection.

several weeks later, Mitchum came o
see me and was quire pleased with what e
had found: several large-scale Features of
the ocean reflected the changing intensity
and position of the Aleutian fow, The
match was good enough o convinee him
that the link between atmosphere and
ocean wis real. During the last decode,

tide gauges recorded exceptionally high

sea levels over the central and eostern
Morh Pacific during the winter months.
The merease. which reached whout four
mches, wus probably coused by an east-
ward shilt in ocean wuters due to the
change in wind strength and patiem result-
ing from the change m the low-pressure
svsberm. Al the same tme, Michum found
that water-temperature readings taken
from ships showed that from 1977 o
1988, the warm surface layer extended
much farther down than it did from 1960
tiy, 1976 or since 1428, This iz evidence
that from 1477 1o 19338, there was an in-

crease in the mixing of deep, nutrient-rich
waters with nutrient-poor surface warers,
Mitchurm and [ estimated that during this
eleven-vear period, the deeper mixing
brought five fimes more nErients inio the
surface waters than during the period from
1960 0 1976 or since | 9EE,

As o biologist, 1 was more excited by
Mitchums second finding. because it had
gredl consequences for the marine life
near the surface. Sun-warmved surface
wiler is less dense and “floas” atop the
cobder warer below, Usually thess is very
Linke mixing between the v layers. With-
out an influs of nutrients from deeper wa-
ters, the growth of phyvtoplankion medr the
surface—where the sunlight is—is =e-
verely limited. The problem is particulady
acire in midoceandc regions. such as the
waters around Hawail, where the sea iy
often described as o desaer. Whenever the
desper, nutoent-rich waters are brought 1o
the surface. us in an upwelling system,
phvtoplonkton production soars. This s
apparently what happened from 1977 o
[9EE. when more nuirients from deep wa-
ters were mixed o surface waters,

By early 1993. the pieces were all com-
ing ogether. Ed DeManting had the results
of the reef fish survey, which confirmed
that the numbers of most species have
dropped 3 percent from what they were
in the eacly 1980s, Met Zhou's onalyses of
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the satellite data were also ready and
siowed that phytoplankion production
around Hawaii was highest during the first
quarter of each vear when the Aleutian
bow wis strongest. Mean chiorophyll den-

sity estirmated from the satellite was about ™~

H) percent higher during the first quarter
uf each vear from 1981 o 1983 than dur-
ing the same period in the years immedi-
dlely before 1981 and after 1983,

From the boftom to the top, all four
major levels of the nearshore marine
ecnsvslem in the northwestern Howaiian
Islands reflected the changing atmos-
pheric conditions, As the Aleutian low
reached its greatest Intensity and eastward
position in the early 1980s, the westerties
bPlowing seross northwestern Hawaii sath-
ered sirength, The nesultant wind-drven
currents and rough seas increased the
imount of vertical mixing of ccean wa-
ters, so that nutrients were transpored
from deep waters 1o the surface. thus in-
ereasing  phytoplunkton production
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I the nortfwestern Hawaiian Islands, peramid busterfiv
fish, below, sehool above a neef, A small bassies fish,

right, fuigs the reef. lookine far foag
M ikrdas Hireantroo: Fromn Fisores Hrasd

Higher phyvtoplankton densities observed
in the early 1980s, ranslgted ino mone
zooplankion, which in wm supports g
greater abundance of flying fishes and
squid. which are prev for seabirds, Abun-
dant plankton could increase the survival
of reel fishes and lobsters, which eat
plankton during their long larval phasa,
And expanded populations of reef fishes

“abd lobsters woubd provide more food for

monk seal pups

The frst quaner of each year seems o
be o cntical time for many animals. so
when the Aleutian low began to wane in
the: mid- 1980, it would have had an im-
medinte effect. As juvenile flving fish and
squid declined in number. seabirds would
spend maore time away from their nests
looking for food. leaving their gEgs or
chicks exposed to the sun, An immediate
decling in the survival of lobster lurvae
would have ocourred. bur because lobsters
iripped by the lobstermen are three o foiir
years old, the decline wouldnt be ob:

al

served until the very late |980s and earfy
1990s. Because monk szal pups will ol
edt Jobsters and reet fishes that are at least
several vears old. a decline of monk seal
pup survival would not have been evident
until the fate 1980s as well. Thus the time
lag between declines beginning in the
mad- 19805 for seabinds but lawe 19805 for
monk seals and lobsters is explained

I went back to the lobster fishermen and
told them [ had good news and bad news:
the good news was that the decline in Job-
SIEr Catches wasn't due 1o overfishing; the
had news was that, unless the Aleutian low
strengthened ngain, they were stuck with
the current bow marine productivity and
por lobster catches for a long time,

While the case of the vanishing lobster
#ppears solved, ['ve learned from vears of
experience that ecosystems are compli-
cated characters, We should not always
COANE on nature (o provide the same haor-
Vsl mkatural changes in climate can work
For ar aguinst us, ]
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