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Cruise Goals

The cruise provided mesoscale and fine-scale oceanographic and ecological data in support of numerous objectives
of the GLOBEC Northeast Pacific, Northern California Current program, with specific emphasis on the following
projects:

W. T. Peterson – GLOBEC:  A comparison of the effects of coastal upwelling on the population dynamics and vital
rates of the euphausiids Euphausia pacifica and Thysanoessa spinifera in the Northern California Current, north
and south of Cape Blanco, Oregon.

H. R. Harvey – GLOBEC:  The use of molecular organic tracers to determine age structure, nutritional status and
potential for trophic transfer in the euphausiids Euphausia pacifica and Thysanoessa spinifera.

M. Zhou and M. E. Huntley – U.S. GLOBEC Northeast Pacific Study:  Mesocale zooplankton distribution and
productivity.

Summaries of each of the GLOBEC projects may be found at the web site:
http://globec.coas.oregonstate.edu/groups/nep/projs.html.
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Table 1.  GLOBEC Cruise Participants

William Peterson (Leg 1) NOAA Fisheries, Newport
Julie Keister Oregon State University, Newport
Anders Roestad (Leg 1) Oregon State University, Newport
Caroline Tracy Shaw Oregon State University, Newport
Jaime Gomez-Gutiérrez Oregon State University, Corvallis
Delphine Thibault-Botha University of Hawaii, Honolulu
Alexandra Formeaux Brigham Young University, Hawaii
Kristina Johnson (Leg 2) Wake Forest University, North Carolina
Scott Maguire University of Maryland, Solomons
Rachael Dyda-Rearick University of Maryland, Solomons
Jim Watkins Sea Education Association, Woods Hole
David Fields (Leg 2) Scripps Institution of Oceanography
Daryl Swensen Marine Tech, Oregon State University

Cruise Narrative (by Bill Peterson and Julie Keister, Chief Scientists)

Wednesday (29 May) Report.  We had our doubts about this trip since the coastal weather did not cooperate prior to
our scheduled departure date.  Gale winds prevailed for two days; rains poured upon our heads as we loaded.  What
happened to summer?  The forecast though was for fair weather by sailing day  and the weatherman did not
disappoint.  The winds and rains ceased at 0100 Wednesday, 29 May (Note: all times and dates in the narrative are
local time—e.g., +7 timezone).  By morning, the skies were still cloudy, but the calm was a harbinger of good things to
come.  We pulled away from the dock at 1100 for an on-time departure.  By the time we got to our first station, the
seas were nearly flat calm.  Que bueno!  But, some of the newcomers were not feeling well.  Que lastima!

We took the first few stations very slowly so that everyone could get some training in all operations – launching
CTD, setting up and running the CTD software, retrieving CTD, filling nutrient bottles, taking chlorophyll samples,
emptying and cocking bottles, doing the vertical net tow and mastering the MOCNESS.  Those who could, also got
trained in the fine art of eating dinner on the Wecoma, and this night, dinner was fabulous – prime rib, baked spuds,
and halibut, with strawberry shortcake for those who cleaned their plates.  Umm Umm good.

We began the first station at around 1300 Wednesday (following the fire drill--Julie did the survival suit practice
demo--she hopped into a suit about 5 sizes too large for her.  She looked like a cross between the Michelin man and
the Pillsbury doughboy dressed in orange).

The hydrography at the first few stations was typical of downwelling conditions with a thick phytoplankton bloom
prevailing at NH1, NH3, and NH5.  Offshore of NH5, we found  relatively clean water.  Sea surface temperatures were
12.2‘C to 12.5ºC out to NH35.  Zooplankton are a bit unusual in that we did not catch any euphausiids in any of our
night tows.  Large copepods dominate (Calanus marshallae and Neocalanus plumchrus).  The other dominant taxa
are pteropods, many of which are huge, in the 5-10 mm size range.  We also caught perhaps a dozen pink shrimp
(cocktail shrimp) at NH25, unusual since we generally do not catch more than one or two in nighttime tows.  The lack
of euphausiids, the presence of large numbers of pteropods, along with the occurrence of fairly large numbers of pink
shrimp should produce some very interesting echograms from the HTI.  We also found fair numbers of doliolids at
NH25, typical of the offshore edge of the coastal upwelling zone, and huge numbers of these gelatinous zooplankton
at NH35.  Doliolids prevailed at NH45 as did large number of Neocalanus cristatus.  SST at NH45 and NH65 were
12.9ºC.

Thursday (30 May) Report.  Northwest winds were light through Wednesday night and blew 10-15 knots Thursday.
The forecast is for NW winds at 20-25 knots on Friday continuing through the weekend.  If this forecast holds, the
RV Thompson (Tim Cowles, Chief Scientist) and FV Frosti (Bob Emmett, Chief Scientist) will have the good fortune of
beginning their cruise with the upwelling in a near-fully spun-up condition.
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Thursday night passed without incident.  Everyone is feeling great and has settled into ‘cruise mode’.  The night
shift knocked off the Bob Creek line (Line 3) quickly.  Zooplankton catches were large along that line.  The inner three
stations were just like Newport – soupy, but BOB4 and BOB5 had low chlorophyll and very high copepod and
pteropod biomass.  At BOB5, we also hit a swarm of euphausiids with numbers greater than 10 per cubic meter.  The
night crew managed a couple of experiments--euphausiid molting rates, copepod gut pigments and copepod gut
evacuation rates.   BOB6 was an “oceanic’ station with gobs of Neocalanus cristatus.  Someone has got to study
these critters one of these days because they are so abundant in offshore waters.  They are too far offshore to be
important prey for the juvenile salmon, but their large numbers might make them major consumers of phytoplankton
in offshore waters.

Friday (31 May) Report.  We began working the Heceta Head line (Line 4) at 0630 Friday morning.  SSTs are still
somewhat warm, on the order of 12ºC—just like Newport and Bob Creek.  In terms of plankton, the line was different
from the previous two in that there was much less phytoplankton at the inner stations.  Copepods and pteropods
prevailed at the shelf stations and Neocalanus cristatus at the offshelf stations (HH5, HH6 and HH7).  We finished
the line at 1615 and headed for the outer end of the FM line.  Should be there by 2200 tonight.  We are now in survey
mode, knocking off CTDs and vertical plankton tows at a frightening pace.  We hope to complete the FM line by late-
morning which will then put us down at Cape Blanco by late Saturday afternoon (1 June).  We can’t wait for that,
given that winds here are now up to 25 knots.

Monday (3 June) Report.  Sorry about missing a couple of days (of reporting) but we had some unpleasantly rough
weather and we got busier than heck.  We all want to have lots of wind (and hence lots of upwelling) but actually
working under such conditions is trying.  But we are doing well.  Lots of good bonding going on.  Now for all the
news.

FM line was uneventful in that operations progressed smoothly.  Began FM11 at 2230 Friday night and finished the
line at 1515 Saturday.  The winds dropped considerably raising everyone’s spirits.  Hydrographically this line was
interesting in that we began the line in moderately high (32 psu) salinity water and saw salinity drop monotonically to
30.8 psu at FM 7, then rise as we approached the coastal upwelling domain.  Between FM7 and FM1, sea surface
salinity climbed from 30.8 psu to 33.6 psu.  Doliolids dominated in the 31 psu offshore water, but disappeared as we
entered the upwelling domain.

We steamed toward the south Saturday afternoon, and as we rounded Cape Blanco, the wind picked up, jumping
from 15 to 35 knots.  But luckily, the winds dropped with the sunset to 25 knots.  We did two MOCNESS tows at
night at the mid- and outer-shelf stations, and a third tow in the wee hours of the morning at RR4 (550 m depth).
Euphausiids were abundant at both RR2 and RR3 so the night crew spent quite a lot of time setting up two sets of
experiments (euphausiid egg production and molting rates; copepod egg production and feeding rates [from gut
pigment data]).  By morning, the winds were still blowing 25 knots but were not freshening.  Though windy, working
conditions are not uncomfortable; a sure sign that we have all completely acclimatized to life aboard ship.

Sunday evening found us continuing to battle the winds.  We had a near steady 35-40 knots of wind since about
1700 that afternoon.  We are now working along Line 11 (which we have named the Pistol River (PR) line, and at the
time of the writing of this sentence (2130) we still have winds greater than 35 knots.  I don’t know how the Wecoma
does it but she does ride well.  One way to deal with the winds is to watch an engrossing, intriguing, but thoroughly
confusing film, such as “Vanilla Sky”, and we did just that.  In fact, we watched it twice.

Early Monday morning, the winds died exponentially, dropping from 35 knots to zero between 0100 and 0200, and the
seas laid down quicker than you can say “lay down you angry sea”.  I never cease to be amazed at how quickly sea
states can spin-up (and spin down) with the winds.  As we sampled out along the line, we found sea surface
temperatures of 8ºC out to CR3 (outer shelf) and <10ºC out to CR6 (water depth 700 m).  You’ll never see such a thing
off Newport, or Coos Bay, for that matter, but you get such things when the wind blows a gale for days on end
(which is what it likes to do off northern California).

We are continuing to head out along Crescent City line and will be at CR8 (water depth 2750 m) in a few minutes. We
did MOCNESS tows at CR3, CR4 and CR6 and found the euphausiids in the 20-50 and 50-100 m nets.  This is far
shallower than off Newport or Heceta Bank by day.  We have found the same thing at Crescent City on two other
occasions (i.e., euphausiids very shallow in the water column) so shallow daytime distributions are not unusual
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down here.  But what does it all mean?  A completely different pattern is seen north of Blanco--why would the
euphausiids reside at depths >200 m by day off Newport, Heceta and Coos Bay, but be <100 m off Crescent City?

A note for Tim, Cyndy and David in particular:  We are seeing strong frontal structure at around 125º-125.25ºW with
salinity dropping more than two units (33.8 psu to 31 psu) over the space of a few miles.  This was observed along
FM, RR, PR and CR lines.  Inside of the front are all the loveable zooplankton (euphausiids and copepods) but at,
and offshore of the front, we find doliolids.  We’ve seen humpback whales twice so far and both times they were
located (feeding?) at these fronts.  Also, lots of Pacific white sided dolphins are associated with these fronts.  The
fronts are easily seen with the flat calm conditions that we had today; also there are loads of albatross and other
pelagics associated with this front, not to mention what appeared to be a lone Cassin’s auklet.  I suppose these
fronts could be associated with the Columbia River plume but it seems a little far south and far offshore to me.  All
the surface water was between 31.2 psu and 31.4 psu off Newport out as far as NH65, but down south we are seeing
salinities at and below 31 psu.

The plan for tonight is to sample out to CR8 then turn around and head back to CR6 and spend the night doing night
MOCNESS tows at CR6, CR4, and CR3.  That will put us at CR3 by around 0500 at which time we head north.  I’ll call
Tim in the morning and see if we can possibly hook up with the Thompson and do an acoustics-MOCNESS
comparison.  Then we will redo the Newport line because we have had a fair bit of upwelling the past few days.  This
would be a useful comparison because our first visit was during strong downwelling conditions; and it would give
us a third repeat of the NH line in a week.  Then we will do a diel study either at NH20 (if there are any euphausiids)
or else move south to BOB6 or HH4 where we know there are euphausiids.  We’ll do two MOCNESS by day and two
by night, but spend most of the time collecting live zooplankton every hour for diel gut pigment samples, for some 24
h grazing studies (disappearance of chlorophyll) and copepod and euphausiid egg productions.  Then, I guess we’ll
head in to Newport for a crew transfer.

Wednesday (5 June) Report.  Tuesday was transit day.  The night crew finished up early (0430).  The big excitement
of the evening was that Jaime found two bright red “exploding euphausiids”.  Remember them from 2000?  You can
read about it in our Science paper.  Since 0430 we’ve been steaming north, heading for the Newport line (Line 1).  The
transit gave us all a chance to catch up – me with the event log, Julie with measuring and drying euphausiids for
length-weight data, Jaime and Tracy with their egg production experiments, Rachel with her logbook and Anders and
Jim with running salinity samples.  Others took advantage of Tuesday being laundry day for scientists and washed
their duds.

We are running north about 15 miles off the coast.  We ran through cool water (<10ºC SST) from Crescent City up
past Cape Blanco to approximately the FM line where sea surface temperatures jumped suddenly by 3ºC over the
course of about five miles.  SST is now greater than 14ºC!  Dang!  No upwelling up here.

Ran Newport Line and found somewhat salty and somewhat cool water at NH5 (32.4 psu and 13.1ºC SST) but NH10
was very fresh (31.25 psu) and warm (14.3°aC).  Surface waters cooled out to 13.5ºC at NH25 and got a bit saltier (31.5
psu) and stayed that way all the way out to NH65.  NH65 was showing signs of sitting at the edge of warmer and
fresher water but we did not go beyond this point to find out.  Still, though, it resembled what we saw way offshore
along the FM, RR, PR and CR lines.

Since the winds began to freshen and turn around towards northerlies, we were given the opportunity to sample the
evolution of an active upwelling event.  So we are heading back to NH to repeat the line from 1-25 miles.  We plan to
do four more repeats between now and Saturday night.  This will be a first for Newport.  The repeats will be CTD and
vertical plankton net tows at each station, with repeat MOCNESS tows at NH20 and repeat live nets at NH15 to
monitor possible changes in copepod egg production rates.

Thursday (6 June) Morning Report.  Things are well on the Wecoma.  We are amassing lots of data and everyone is
in great spirits. Our hopes and dreams of studying spin up of the upwelling along the Newport line have not
materialized.  The winds were too weak yesterday to have any effect.  Though northerly, they never got much above
10 knots all day.  Winds are now up to 15 knots (which is high for this time of day) but unless they blow like the
dickens this afternoon, we’re not going to be given our wished-for experiment.  But such is life.  Everything else has
gone well, so this isn’t much of a setback.
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Last night went fairly well.  We sampled every hour at NH20 from 2100 to 0600 to look at diel variations in gut
pigments but caught virtually no adult and juvenile euphausiids.  There were sufficient numbers of copepods and
euphausiid furcilia larvae to do experiments, though.  We set up one set of copepod egg production rates (Calanus
marshallae, C. pacificus,  Pseudocalanus sp., Acartia longiremis) and one molting rate (C. marshallae C

3
 and C

4
)

experiment.  Delphine got lots of copepod gut pigment samples taken and ran several gut evacuations so she is very
pleased.  We sampled lots of furcilia for gut pigments.  No (or few) juveniles or adult euphausiids were captured, so
we were unable to set up any egg productions or molting rates.

Now we are running in on the NH line from NH25 to the beach, doing CTD, nutrients, chlorophyll extractions and
vertical plankton tows and will have completed this transect by 1400 or so.  We are considering steaming down to
Bob Creek (Line 3), or possibly the Heceta line (Line 4) and working there until 0600.  We have to be at the dock and
tied up by 1130 tomorrow to meet the radar technician and to exchange scientists.  But by going down to Heceta, we
give up an early morning Newport transect.  So if the winds really howl this afternoon, we’ll stay here, but if not,
we’ll go south for the evening.

Tomorrow we are dockside until 1330.  Not sure where we will meet up with the fishing vessel F/V Frosti to do a diel
time-series.  Bob caught lots of fish along the Newport Line, so we will probably work there.  But in some regards,
our decision depends on the R/V Thompson, and we need input from Tim Cowles.

Saturday (June 8) Report.  Yesterday (7 June), we returned dockside in Newport to exchange personnel (Bill and
Anders off; Big Dave and Kristina on).  Julie took over as Chief Scientist and moved into the big room.  Sailed in the
afternoon for the Newport Line.  We completed a diel survey at station NH5 with the F/V Frosti at about 1100 this
morning.  The sampling went well:  we occupied NH5 each 4 hours after the fishing vessel trawled.  We did “big”
bongo (60cm) trawls to attempt to catch the prey field of the juveniles.  Many of the samples contained dungeness
megalope and small fish, a few decapods and chaetognaths (at night), and otherwise mostly phytoplankton, jellyfish,
and copepods.

Also, the night crew got gut fluorescence work done on small euphausiids at several stations and a molting rate
experiment on adults.  I got some young (F

1
-F

3
) T. spinifera furcilia measured and preserved for dry-weight analysis

to eventually aid our biomass calculations.

We are just completing a CTD/vertical net survey of NH1-NH25 after which we will rendezvous with the R/V
Thompson and hopefully the F/V Frosti this evening on Line 2a to do some MOCNESS/acoustics/fish trawl (if
possible) comparisons and sample across the shelf-break with vertical nets.

Sunday (9 June) Report.  Did a couple of ethanol preserved samples for Dave Fields (for forams and for copepods
for genetics work by M. Ohmanuote’s student).  Did a drive-by with R/V Thompson for acoustic calibration at Station
2AT-1.  F/V Frosti was with us, as well, so we did a bongo and live net in support of F/V Frosti activities.  Another
acoustics drive-by calibration at BOB5 in the wee hours of the morning.  Ran BOB line with vertical nets and live nets
(at night) to catch euphausiids for experiments.  Inside of BOB line (BOB3) did another set of Bongo’s with the F/V
Frosti.

Monday (10 June) Report.  Acoustics drive-by at HH5 at around 1500 on Sunday.  Did vertical nets and CTD at HH5
and HH4, then met up with F/V Frosti and R/V Thompson at HH4 for another Bongo (for Frosti) and MOCNESS (for
acoustic calibration), just after sunset last night.  In the early morning of June 10, we completed the second “drive-
by” of the Thompson which circled the Wecoma as we did a MOCNESS tow.  We’ve worked out a good strategy in
which we put the MOCNESS at depth without a codend on the open net so that we can tow at depth until the R/V
Thompson is very near without potentially blowing out the net with a huge take of critters should it take awhile for
the ships to position.  Then, when the R/V Thompson gets near, we receive target depths from the Thompson’s
acoustics team (Steve and Patrick) and we start towing the nets up as the R/V Thompson “pirouettes” us (as Tim
says).  The purpose of these drive-bys is to truth the bioacoustics with the net catches.  Catches from these MOCs
and from the Bongos used in conjunction with the F/V Frosti for catching the prey-field of juvenile salmon are
pasted below.
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Table 2.  60 cm Bongo Net Catches from the Diel Survey with the F/V Frosti and R/V Wecoma

7 June 1545 NH5 Jelly fish medusae, crab zoea and megalope, small fish
7 June 1915 NH5 Jelly fish medusae, copepods, crab larvae, euphausiid furcilia
7 June 2315 NH5 Jelly fish medusae, copepods, crab larvae
8 June 0315 NH5 Phytoplankton, chaetognaths, decapods, fish larvae
8 June 0725 NH5 Phytoplankton, fish larvae, copepods, chaetognaths
8 June 1105 NH5 Crab larvae, medusae, phytoplankton

Table 3.  Other  60 cm Bongo Net Stations Occupied with the F/V Frosti

8 June 2130 Line 2a 80m depth copepods, juvenile euphausiids, amphipods, jellies
9 June 1410 Bob 3 jellies, phytoplankton, ctenophores, crab larvae, copepods
9 June 2110 HH4 copepods, juvenile euphausiids, Limacina (pteropods)
9 June 2300 HH4 copepods, Limacina (pteropods), few adult euphausiids

Table 4.  MOCNESS Net Catches from “Drive-by’s” by R/V Thompson

Net depth Dominant taxa (ca. order of dominance by biomass)

1945  8 June; Line 2a, 80m depth
0-10m Copepods, medusae, euphausiid furcilia
10-20m Copepods, medusae, few euphausiid adults
20-50m Copepods, medusae, few amphipods, few fish larvae
50-68m Large copepods, ctenophores, few amphipods, few adult euphausiids

0200  9 June, BOB5 (Line 3), 146m depth
0-22m Limacina (pteropods), Beroe, copepods, ctenophonres, adult euphausiids
22-48m Copepods, Limacina, adult euphausiids, few fish larvae
48-77m Copepods, adult euphausiids, small Limacina, , few shrimp and squid
77-106m Copepods, adult euphausiids, ctenophores, few fish larvae and squid

1710  9 June, HH4 (line4)m 950m depth
0-15m Ctenophores, crab megalope, jellies, few fish larvae/myctophids
15-30m Euphausiid furcilia, Clione, ctenophores, Limacina, fish larvae, megalope
30-55m Copepods, jellies, fish larvae, crab megalope
55-85m Limacina, copepods, shrimp, jellies, few adult euphausiids
85-105m Limacina, copepods, fish larvae, chaetognaths, siphonophores, jellies
105-200m Copepods, chaetognaths, jellies, few squid, Limacina, amphipods
200-300m Copepods, chaetognaths, adult euphausiids, amphipods, few fish larvae

2330  9 June, HH4 (line4)m 110m depth
0-15m Copepods, furcilia, Limacina, jellies, few adult euphausiids
15-20m Copepods, furcilia, jellies, crab megalope, Limacina, few adult euphausiids
20-30m Copepods, furcilia, ctenophores, Limacina, amphipods, crab megalope
30-50m Copepods, furcilia, Limacina

During the rest of the night of June 9, we worked vertical and live nets out the BOB Line (Line 3).  In the afternoon,
we met the F/V Frosti to tow with them.  In between, we got some molting rate experiments set up with Thysanoessa
spinifera furcilia and several gut-fluorescence experiments run.
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This morning, we ran a small grid (GD Stations) with CTDs and vertical nets exploring the south edge of Heceta bank.
We occupied 12 stations between lines 4 and 4a between 125.0º and 124.4ºN.  We are currently hot on the trail of the
R/V Thompson, who is ahead of us on Line 5 going east. When we catch up, we will do another MOCNESS while they
go by.  In the afternoon, while working the grid, we did another acoustics calibration with R/V Thompson (UR3B,
MOCNESS), and prey field sampling with Bongo for F/V Frosti at GD16 and UR2.

Thursday (13 June) Report.  On 11 June (early morning), we continued to sample the GD grid.  After completing the
grid, we ran the FM line with vertical nets, Bongos and CTD with F/V Frosti alongside at all times.  Apart from the
diel study earlier, this was the first time working with the F/V Frosti on a continuous basis along a transect line.
In the early morning of 12 June, we had another acoustics calibration with the R/V Thompson at FM7.  Began
sampling along Line 8 (which crosses that Bank off Coos Bay).   Did Line 8 with vertical nets and CTD, and with
Bongo when F/V Frosti was present (which was most of the line).   Steamed down to RR, beginning at night.

After surveying Line 8 Wednesday doing 60cm bongos while the F/V Frosti set their trawl, we went offshore at night
to catch spawning female euphausiids in about 350m water depth (the depth where they had been captured in the
MOCNESS the night before during an R/V Thompson “drive-by” along Line 8).  We caught them again, so set up
some good egg production and growth-rate experiments.  Later, we set out to survey a bit of the cold filament seen in
the satellite temperature (Fig. 2a) and SeaWiFS images (Fig. 2b) along Line 10 (the RR Line).  We started at 125.5ºW
and worked in on Line 10 until meeting the F/V Frosti at 0730 to start a fine-scale survey in the vicinity of Line 10.
With them, we worked from the canyon to nearshore, starting at about 124.833ºW.  At about 124.6ºW, we sampled at a
station with 7.7ºC surface water!  Holy upwelling batman!  The nearest-shore station was warmer—about 8.7ºC.  We
got a euphausiid furcilia molting rate experiment set up with animals from the cold-water station and we have one from
offshore as well for a nice comparison.

Worked line RR (Line 10) on 13 June; usual drill: vertical nets, CTD, Bongo with F/V Frosti and live nets at night for
euphausiid experiments.  Ended in the afternoon of the 13th.   Started Line 9B in the afternoon, again working with the
F/V Frosti and R/V Thompson as much as possible (see event log).  After finishing 9B, we returned to RR5 and RR6
to continue sampling the “tongue” of coastal water that was sweeping offshore from just south of Cape Blanco.  This
feature extended to about 125.5ºW.  We had sampled it on the night of the 13th from the offshore tip, inbound, but due
to time constraints, were unable to sample it at RR5 and RR6, thus returned there after meeting with the R/V
Thompson.

This evening, we have just completed a drive-by with the R/V Thompson for another acoustic calibration with the
MOCNESS at about 124.733ºW on Line 10 (RR Line).  Several whales were nearby.  We are now heading down to Line
12, working the outer shelf for adult euphausiids en route.  Tomorrow morning, we will begin a second diel study with
the F/V Frosti and hope for another rendezvous with the R/V Thompson.

Friday (14 June) Report.  Wind?  What wind?  It’s calm and beautiful here on Line 12.  Not good for upwelling, but
fine for whale-watching and star-gazing.  Started sampling Crescent City line from CR7 heading inbound at 0330, with
Vertical Nets, CTD and live nets.  On the inshore end of CR, met F/V Frosti again and did some Bongo tows with
them.  In the morning, we met the F/V Frosti for the start of a diel study on the inside of the CR line, but the F/V
Frosti didn’t catch any juvenile salmon, so the study was aborted after 3 trawls and the F/V Frosti headed north.
Between samplings with them, we did a couple of daytime MOCNESS tows and will compare them to night tows
tonight.  Somewhere between CR5 and CR6, we spotted many whales and dolphin.  Too bad we have no idea what
species (sorry Cyndy).

We completed another acoustic/MOCNESS comparison with the R/V Thompson at CR6 and will work our way back
toward shore, ultimately meeting the R/V Thompson nearshore for another comparison before heading offshore to
sample the outside of this line.  Tim says the biological signal (at least in the phytoplankton), is extremely strong all
the way out to about 125.1ºW.  We plan to work out to 125.7ºW (station CR10), so will get out to the warm, less
productive water.  We are still working off of the satellite temperature and SeaWiFS images from a few days ago (Fig.
2) and wondering if things have changed since the winds relaxed.  Did MOCNESS tows at CR6, CR4 and CR3 (all at
night), with CR3 being another acoustics calibration.  Everyone was pooped at this point.

Final Report.  On 15 June, we finished the outside end of CR line (CR8, CR9 and CR10).  After finishing CR10, started
to transit on a  northeasterly for HH7 with sampling along the way for CTD, vertical nets and experimental work,
especially targeting the “tongue”.
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Report from Bill Peterson’s research group

Table 5.  Summary of Cruise Activity (See Event Log in Appendix I for details)

172 CTD casts Table 9
186 Vertical net tows Tables 10, 11
43 Vertical tows (Ethanol preserved for Ohman genetics)
35 60 cm Bongos Table 12
7 20 cm Bongos Table 13

40 MOCNESS tows Table 14
~ 900 Chlorophyll samples
~ 900 Nutrient samples

Table 6.  Euphausiid Molting Rate Experiments

Cruise Station Date Start Time # animals Ep Ts Life Stage

MESO 3 Bob-5 5/30/02 2330 32 X Adults
MESO 3 RR2 6/1/02 0000 30 X X Adults
MESO 3 RR3 6/2/02 0330 30 X X Adults
MESO 3 PR3 6/3/02 0000 30 X X Adults
MESO 3 CR4b 6/4/02 0400 30 X X Adults
MESO 3 NH20 6/5/02 0400 30 X X Adults
MESO 3 NH20 6/5/02 0400 10 Furcilia
MESO 3 NH15 6/8/02 0100 30 X Adults
MESO 3 Bob-4 6/9/02 1300 50 X Furcilia
MESO 3 Bob-3 6/9/02 1500 35 X X Adults
MESO 3 GD4 6/10/02 0400 30 X X Adults
MESO 3 GD16 6/10/02 2200 30 X X Adults
MESO 3 GD14 6/11/02 0300 30 X Adults
MESO 3 FM3 6/11/02 1300 7 X Furcilia
MESO 3 FM7 6/11/02 1930 15 X X Adults
MESO 3 8-2 6/12/02 1000 20 Furcilia
MESO 3 8-3 6/12/02 1030 20 Furcilia
MESO 3 8-11 6/12/02 1500 26 Furcilia
MESO 3 8A4B 6/12/02 2200 30 X X Adults
MESO 3 RR8 6/13/02 0230 30 X X Adults
MESO 3 RR2 6/13/02 1330 18 Furcilia
MESO 3 RR5 6/13/02 2300 30 X Adults
MESO 3 RR6-CR7 6/14/02 0230 30 X X Adults
MESO 3 CR3 6/14/02 1130 28 Furcilia
MESO 3 CR10 6/15/02 1700 29 Furcilia
MESO 3 9-5b 6/16/02 0030 30 X X Adults
MESO 3 T1 6/16/02 0230 30 Furcilia

The morning of the 16th found us at HH7 and we worked the HH line inbound doing the usual (CTD and vertical
nets), and did two net comparisons (Vertical nets with small Bongo) at HH4.  Completed HH line during the afternoon
of the 16th then ran the Newport line again with CTD, vertical nets and MOCNESS at NH15, NH20 and NH25 (during
the night) with repeat of NH15 during the day.

It is now Monday (17 June) and we are still on the NH line.  The Newport line took nearly 24 hours to complete.

Tuesday (18 June) Report.  We are done!  We steamed from NH65 to NH5, did a live tow at NH5 for copepod egg
production back at the lab (for Bill), then headed home.  Dockside in the morning of the 18th.  Unpacked the ship for
most of the day and headed to the post-cruise party.   We think the Wecoma crew was happy to see us gone as they
remarked that they were almost certain that they had never, ever in the history of cruising on the Wecoma, done so
many stations!
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Table 7.  Report on Euphausiid Egg Production Measurements

Station Initial Date Final Date Collection E. pacifica T.  spinifera N.  difficilis T.  inspinata Total
     Time

BOB5 30-May-02 2-Jun-02 23.30 1 0 0 0 1
RR2 1-Jun-02 3-Jun-02 23.45 7 3 0 0 10
RR3 2-Jun-02 4-Jun-02 3.30 12 0 0 0 12
PR3 3-Jun-02 5-Jun-02 0.00 2 11 0 0 13
CR4B 4-Jun-02 6-Jun-02 4.00 28 2 0 0 30
NH20 5-Jun-02 7-Jun-02 4.00 7 0 0 0 7
GD4 10-Jun-02 12-Jun-02 4.00 6 1 0 0 7
UR2 10-Jun-02 12-Jun-02 0.00 7 0 0 0 7
GD!4 11-Jun-02 13-Jun-02 3.00 31 0 0 0 31
FM6 11-Jun-02 13-Jun-02 22.46 1 5 0 0 6
8A4B 12-Jun-02 14-Jun-02 22.00 2 0 0 0 2
RR8 13-Jun-02 15-Jun-02 2.30 14 1 0 0 15
RR7 13-Jun-02 15-Jun-02 5.30 0 0 0 3 3
RR5 13-Jun-02 15-Jun-02 21.32 9 0 0 0 9
RR6-CR7 14-Jun-02 16-Jun-02 2.30 35 0 0 0 35
CR6 14-Jun-02 16-Jun-02 22.30 1 0 0 2 3
9-5B 16-Jun-02 18-Jun-02 22.13 1 0 0 0 1
NH65 18-Jun-02 20-Jun-02 23.00 1 0 0 1 2

Table 8.  Summary of Copepod Production Rate Experiments

Calanus marshallae Egg Production Experiments NH5, RR8
Molting Rate Experiments NH5, HH4

Pseudocalanus sp Egg Production Experiments NH5, NH10, BOB4, GD4, GD14, RR4, CR7

Acartia longiremis Egg Production Experiments BOB4, FM6, RR4, CR7

Centropages Egg Production Experiments FM5

Report from Rodger Harvey’s Research Group

Our primary goal of this project is to understand the age structure of krill (E. pacifica and T. spinifera) using
biochemical markers of age  (lipofuscins) together with a suite of organic markers of nutritional status and dietary
history including fatty acids, sterols, algal pigments and alcohols.  For the May-June 2002 Mesoscale NEP cruise,
our field group consisted of Rachael Dyda-Rearick and Scott Maguire.  Animals (krill) were collected using 1m
MOCNESS or vertical tow at selected stations (8 stations).  Different size classes of krill (n>100) were sorted,
providing an unbiased and adequate number for statistical analysis.  Sorted animals for age determination by
lipofuscin analysis were immediately frozen  (-20oC) for shore-based analysis.  For lipid analysis, animals were first
sorted with different life stages (i.e. furcilia, sub-adult, and adult), and immediately frozen.  To determine in-situ
phytoplankton community composition (and as potential diets for krill), particles were collected on GF/F (pore size-
0.720 m0m) from 3 different depths (surface, chlorophyll maximum, and below the chlorophyll maximum) at 22 different
stations.  Collected particle samples were immediately frozen. These particle samples will be analyzed for lipid,
photosynthetic pigments together with bulk measures of total particulate carbon and nitrogen.  In order to address
the question of  “Can gut content analysis of animals be used to estimate the long-term diet history of animals using
specific lipid biomarkers”, a gut purging experiment was performed on-board.  50 adult krill were placed in filtered
seawater in the dark, at 10ºC.   After 48 hours, all animals were removed and immediately frozen.  Fecal pellets were
carefully collected and stored for organic marker analysis, as well.
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Report from Mark Huntley’s Research Group

For the June 2002 (Meso-3) cruise, our team was Delphine Thibault-Botha (University of Hawaii) and Alexandra
Formeaux (BYU Hawaii).  Our process studies focused on understanding zooplankton in situ population dynamics
processes and the interaction between physical and biological processes.  We use the gut fluorescence technique on
different stages and sizes of target species (Calanus marshallae, Pseudocalanus sp.) as a direct index of feeding
activity.  Spatial variability of gut fluorescence reflects variability in nutritional state, and may be positively
correlated with other proxies of high growth rate.  Sub-samples from Bongo net catches were immediately filtered
through 0.200-mm mesh, and then frozen in liquid nitrogen.  Gut evacuation rates were also measured on other sub-
samples from the bongo.  This sub-sample was filtered through 0.200-mm mesh and placed in filtered sea water (GFF)
and placed in fridge set at in situ temperature.  Subsamples are collected at 5, 10, 15, 30, 45, 60, 90 and 120 min and
frozen in liquid nitrogen.  Samples will then be sorted under the microscope using a dim light in the lab.  Animals
sorted by species and stages will be placed in absolute methanol.  Pigments will be extracted in dark at 4°C for 24 h,
and measured fluorometrically following standard procedures.  When enough copepods were available subsamples
for DNA and RNA samples (growth rates) were also taken.

Gelatinous zooplankton were very common.  One experiment on feeding rates by ctenophores (Pleurobrachia) was
conducted. Siphonophores were also collected using buckets or large non-filtering cod end nets.

Stations sampled 35
Samples collected for gut fluorescence 46 samples
Gut evacuation rate experiments 22 experiments
Others samples collected for DNA/RNA measurements 40
Pleurobrachia feeding rate experiment   1
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Figure 1a.  AVHRR estimated SST (ºC) on 3 June 2002
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Figure 1b.  SeaWiFS chlorophyll-a on 2 June 2002
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Figure 2a.  AVHRR estimated SST (ºC) on 11 June 2002
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Figure 2b.  SeaWiFS chlorophyll-a on 10 June 2002
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APPENDIX I

W0205A EVENT LOG
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EVENT LOG CONTENTS

Column Label Description
Event# Unique identifier for each line of event log
Instrument (Instr) CTD:  Conductivity Temperature Depth profile;

VPT:  Vertical Plankton Tow, 0.5 m diameter with 0.200 mm mesh;
VPT150:  Vertical Plankton Tow, 0.5 m diameter with 0.150 mm
mesh;
Bongo60:  60 cm Bongo, 0.153mm mesh
Bongo20:  20 cm Bongo, 0.333mm mesh
MOC:  1m2 MOCNESS with 0.333 mm mesh;
LiveNet1:  1.0 m diameter ring net with 0.333 mm mesh for
collecting animals for experiments.

Cast Sequence # for a particular instrument
Station (Sta) Consecutively numbered locations sampled
Station Standard (Sta std)
Day Local time basis
Month  (Mos) Local time basis
Time Local time
Start/End (S/E) flag S=Start of event; E-=End of event
Latitude (Lat) Decimal degrees; north is positive
Longitude (Long) Decimal degrees; east is positive
Water Depth Depth of bottom
Cast Depth Maximum depth of deployment
Comments
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