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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 euphausiii®&iphausia pacificandThysanoessa spinifera the Northern California Current, north and

south of Cape Blanco, Oregon.

C.T. Tynan and D.G. Ainley — GLOBEC target species: Interactions with top trophic levels.

Summaries of each of the GLOBEC projects may be found at the web site: http://globec.oce.orst/edu/groups/nep/

projs.html.
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Daily Cruise Summary Narrative — Compiled from Daily Reports and from Emails between the Chief
Scientist and Ted Strub at Oregon State University (who provided SST satellite images during the cruise)

27 July. We came by car, we came by truck, we came by boat, we came by plane. David, Larry and Michael drove
from their homes in the Bay area; Hal, Bill and Jaime came in truckin’ from Newport; our friends on the good ship
New Horizon steamed in from San Diego; everybody else took the plane - Todd flew from SLO, Julie, Leah, Anders
and Greg flew from Eugene, Karen from Portland, Cyndy from Seattle, Rob from Vancouver BC, Andrew from
Honolulu, Jay from Minneapolis, and Se-Jung from Solomons MD. From the four corners they came.

We all met up at the ship at the Port of Redwood City, Dock 5, adjacent to the U.S. Geological Survey port dock
staging facility. The truckers were the first to show, arriving late Tuesday night. Jay was next; then everyone else
arrived Wednesday. We greeted old friends oriNeve Horizon met some new ones, then went to bed, late. Hal,

Bill, Jaime and Jay unpacked the 24' Uhaul truck in the morning with Shad on the crane. Out of the truck came the
MOCNESS, the steel support frame, 70 cm Bongos plus depressor, and several tons of MOCNESS spare parts,
plankton nets, computers, zooplankton sample jars, experimental stuff, drying ovens, fluorometer, nutrient bottles,
gallons and gallons of formaldehyde, acetone, and methanol, and 1200 GF/F filters.

We worked until late afternoon getting the labs on the ship organized. After one of Eddie’s fabulous trademark
dinners, the captain met with the scientific party to go over health and safety issues, and various ships’ policies
concerning life aboard a ship. We then beat it into town for some last minute shopping for batteries, AC/DC convert-
ers for cell phones, duct tape, film and other miscellaneous things. We sat around talking and waiting for the last
member of the scientific party, Se-Jong. Most everyone gave up and went to bed at eleven (except for the chief
scientist who dutifully waited for him to show). He finally appeared, exhausted, at 2330 h after several flight
cancellations, delays and a two-hour holding pattern at SFO. (NOTE: all times in the narrative are local time, which
is +7 h later than GMT).

Lines were cast off at 0800 h Thursday, 27 July, and we were off. We had our first scientific party science meeting at
0830 during which the cruises objectives were discussed as well as the overall objectives of the GLOBEC program.
Safety issues were again reviewed. Following the general science meeting the zooplankton team met to discuss
research objectives and to set up watch schedules. Watch chiefs were assigned and we settled on the following: The
A-Team included Julie (Chief), Leah, Jaime, Se-Jong, and Rob; and the B-Team with Hal (Chief), Jay, Karen, Anders
and Andy. We adjourned at 10:30 then enjoyed the vistas as we sailed by San Francisco, Alcatraz, then under the
Golden Gate Bridge onto the bounding main.

Had our first fire and boat drill at 1300 h. The ocean was kind to us this time as compared toMewflisirizon

trip last May. Sea conditions remained lovely until we moved west and north and eventually out from beneath the
shadow of Point Reyes. Conditions deteriorated rapidly due to 25-30 knot winds but the discomfort extended for no
more than 4-6 hours. Toward evening things calmed down and the sea glassed off. We wouldn'’t see high winds for a
few more days.

Our first stations were three coastal stations, each in 100 m of water. The first was near Pt. Arena, the other two off
Cape Vizcaino and the Eel River. We did CTD and vertical plankton tows to 90 m. The purpose of this sampling

was to determine if there is an alongshore gradient in species composition of the coastal zooplankton. We know that
somewhere between Crescent City and Monterey Bay the copepod species composition changes from dominance by
Calanus marshallag”’seudocalanysaandAcartia longiremig(in the north) taCalanus pacificusParacalanus
parvusandCtenocalanus vanus the south). It has long been proposed that the Cape Blanco-to-Cape Mendocino
region is a faunal boundary but no one has analyzed samples taken along the gradient between Blanco and Monterey.
Though the CalCOFI program sampled this region during the 1950’s, the samples have not been examined to test the
faunal boundary hypothesis.

The next five days of the cruise would be devoted to sampling along the GLOBEC standard LTOP (Long Term
Observation Program) stations. Transects are located off Crescent City, Rogue River, Coos Bay, Heceta Bank, and
Newport, and are sampled with CTD (for T, S, and nutrients and chlorophyll), and with plankton nets for zooplank-
ton, three times per year (April, July, September), from the 30 m isobath out to100 km. On this particular cruise,
three ships would be working these lines, with the RBtomaowing a Seasoar along with the HT1 244 High-
Frequency Zooplankton acoustics package, theS®&/Eaglesampling juvenile salmonids and other pelagic fish

with our Nordic 264 pelagic trawl, and the RRéw Horizondoing CTDs (with nutrients and chlorophyll), vertical
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plankton tows, MOCNESS tows and meter-net tows to collect living zooplankton for experimental work. The
mesoscale survey is a prelude to 10 days of process studies that will be carried out at sites characterized by contrast-
ing degrees of physical structure at the fine scale, and of spatial relations between fine scale structure and the
biomass and production of zooplankton, biomass of salmonids and other pelagic fish, and analysis of top-down
control of euphausiids and pelagic fishes by bird and mammal populations. To that end, here is our status report, as
of Monday 31 July 2000.

We arrived off Crescent City at 2300 h 28 July 2000 and began to sample along the Crescent City (CR) transect line
(41° 54'N) with CTD's (+ nutrients and chlorophyll) and vertical plankton net tows (0.5 m diameter net, 0.202 mm
mesh). The newly-trained B-Team rose to the occasion and promptly completed their one station in 45 minutes—a
little slow but not too shabby. Since the A-Team came on watch at midnight, the B-Team went promptly to bed with
visions of a perfect cruise dancing through their heads. The A-Team did not disappoint—they knocked off their
stations in record time, finishing up their work at seven stations just as their watch ended at noonoritkee 29

then did a 180° turn and steamed back to CR-1 doing bird and mammal observations along the way. We also did
some albacore tuna observations - we got six lines in the water but we all got skunked except for the captain who got
two fish on. He brought in the first one himself. For the second fish he passed the pole to Anders who landed “the
biggest fish he ever caught”. Smiles all around!!! We arrived at the CR1 by 1930 h, did another 180 and began
MOCNESS tows at CR2. We did four MOCNESS tows along CR line, at CR2 (72 m depth), CR3 (137 m depth),
CR4 (508 m depth) and CR5 (654 m), finishing up at approximately 0730 h ori'the 30

TheNew Horizonthen steamed to the outside end of the Rogue River (RR) Line and sampled stations RR 7, 6, 5, 4,

3, 2, and 1 with CTD and vertical plankton nets beginning at noon ontha\&9sampled inbound at stations 7, 6,

5, then broke off to complete the transect before dark so that bird and mammal people could have a complete transect
with daylight. At 1900 h we resumed the CTD and plankton work at RR 1, 2, and 3, and with MOCNESS at RR3.
Miscommunications at the changing of the watch at midnight resulted in NOT sampling RR4 with CTD or vertical

tow. Que lastima! Oh well, c’est la vie. We did get a great MOCNESS series with night tows at RR 3 and 4

followed by day tows RR 2, 3, 4, and 6. TWecomaassed by just as we were sampling RR3 with the MOCNESS,

and called to report excitedly that the acoustic was seeing lots of “euphausiids” between 100 and 150 m - we
sampled that layer and found large numbers of pteropods, but no euphausiids, demonstrating the value of using the
MOCNESS for acoustic target verification.

We wrapped up the Rogue River line by 1345 h then headed north for the Coos Bay transect line. We passed over
Coquille Bank at 1700 h but saw very little avifauna. The bird scientists were disappointed because this was a
hotspot for birds and mammals on the June Mesoscale Survey. We had planned to stop and do two or three CTD and
vertical plankton net stations, but did not due to the apparent impoverished nature of the ocean.

Talked to Jack (Barth; chief scientist on ¥Wecomaat 1800h and 2300 h and formulated a plan for tomorrow
(Tuesday, 1 June). That plan is to extend the FM line out to 126 10'W so as to sample the complex mesoscale field
out there.

1 August Things are going very well with us. Weather has deteriorated greatly since last night but the high winds
have hit whilst we were doing CTD and Vertical Net stations (which are not so weather dependent) so we have not
lost any data yet. Tonight the schedule calls for four MOCNESS tows at FM 7, 6, 5 and 4 but | doubt we will be able
to do them. Pity, because té&comawill do another drive-by at around midnight while we are at FM 6. But,

maybe the winds will drop a bit and we can do MOCNESS. We arrive at approx. 2200 hat FM 7.

Last night and today we sampled along the FM line out to 80 miles from shore. We sampled the LTOP stations (FM
1-9) then created two new FM stations (FM10 (125° 45'W) and FM11 (126° 10'W). We crossed the southern
portion of the large eddy that sits off Coos Bay so have a very nice CTD section (with full nutrients at all stations and
depths), fluorescence and chlorophyll samples from the upper 30 m and the chl max. The vertical plankton tows are
very, very interesting in that at FM10 (60 miles out and within the “cool water” of the satellite image) the copepods
were chiefly coastal species. This is the first demonstration (for Oregon waters) that large eddies can pull water off
the shelf and into very deep water.

The bird and mammal people continue to have very little to write home about. There are very few individuals of
either persuasion flying or swimming about. | think today they saw a total of two porpoises and maybe ten birds.
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We heard from th&ea Eaglehis morning. They were at FM9 and working their way toward inshore waters. They
had caught nothing at FM9. At FM8 they were fighting 35 knot winds. At the time that they called we were at FM10
(30 miles away) and had only 25 knot winds. We had only 25 knots for the most part all morning out to FM11. Now
we are near FM9 and seeing 35-40 knot winds so it looks like the wind field is strongest near shore, not offshore.
TheSea Eaglés going in to Coos Bay (Charleston) tonight to offload their fish and will then come out later tonight

to begin sampling the Heceta Line.

Our plan for tonight is to do MOCNESS tow at FM 7, 6, 5, and maybe 4. Time will tell how that plan plays out. We
will try to get the data. The next phase of the plan is to steam on a 315° course from FM4 and to CTD and vertical
tows through the “jet” and into the warm eddy, probably doing 3-4 stations along the way. We will go as far as 43°
30'N, 125° 15’'W then will cut back inshore on a 45° course and do another 3-4 stations before arriving at Heceta
Head Line, station HH1, sometime tomorrow. We will then work out the HH line with CTD and vertical nets, getting
yet another crossing of the “jet”.

Concerning the satellite image that we received today - it was very useful and came in clear enough. It does help a
lot when you label the different temperatures. Adding the drifter tracks was most useful. It has been clear most of
today so hopefully another good image will be available tomorrow. The INMARSAT will again be turned on and
available between 1130 and noon.

Here is what we have so far in terms of stations and samples:
Sampling Protocols

CTD casts taken to 200 m or to within 5 m of the bottom in shallower water. Samples are collected for nutrient

analysis at depths of 1, 5, 10, 20, 30, 40, 50, 70, 100, 150 and 200 m. In addition a sample is collected from the
chlorophyll max. Chlorophyll samples are taken from depths of 1, 5, 10, 20, 30 m and from the chlorophyll max.
Vertical plankton tows are with a 0.5-m diameter, 0.202 mm mesh net towed from 100 m to the surface or from 5 m

of the bottom to the surface. MOCNESS samples are taken over strata that include 0-10, 10-20, 20-50, 50-100, 100-
150, 150-200, 200-300 and 300-350 m depths. In water < 200 m, the extra nets are used to sample acoustic targets at
those stations where we are nearWezomaand know where targets might be found. The MOCNESS has nets of

0.333 mm mesh. LIVE tows are made with a 1-m diameter 0.333 mm mesh net towed horizontally, usually over a
strata of 50 m to the surface.
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Samples Collected

For the LTOP transect lines, we sampled the line in one direction with CTD and vertical tows then returned to do the
MOCNESS tows at our standard MOCNESS-LTOP stations. X indicates sampling was conducted. For the MOC-
NESS tows we indicate Day or Night tows by D or N.

Vertical Live
CTD Nutes Chlorophyll Plankton MOCNESS Tow
Tow

Pt. Arena X X X X
C. Vizcaino X X X X
Eel River X X X X
CR-1 X X X X D
CR-2 X X X X
CR-3 X X X X N X
CR-4 X X X X N X
CR-5 X X X X D
CR-7 X X X
CR-9 X X X
RR-1 X X X X X
RR-2 X X X X D X
RR-3 X X X X N X
RR-3 D
RR-4 N X
RR-4 D
RR-5 X
RR-6 X X X X D X
RR-7 X X X X
FM-1 X X X X
FM-3 X X X X
FM-4 X X X X X
FM-5 X X X X X
FM-7 X X X X X
FM-8 X X X X X
FM-9 X X X X
FM-10 X X X X X
FM-11 X X X X

2 August. Winds have not changed much. We have had sustained speeds of 35 knots for most of the afternoon. The
weather does settle down some at night in that by dawn speeds are down to 20 knots. We all look forward to
tomorrow when (if the forecasters are correct) the winds are expected to drop.

Due to rough seas, we cancelled the MOCNESS tows planned for last night. Because this wind event was particu-
larly strong, the hydrography of the FM line had changed greatly since our visit on Monday night so we decided to
resample FM 1-7 with CTD and vertical tows. We found that cold water had been pushed 20 miles farther to sea
than we observed on Monday. Pretty impressive for 24 h of wind stress. Last night was particularly productive in
terms of collecting animals for experimental work. Since we weren'’t able to do MOCNESS tows, the time was used
to take lots of live tows and to set up experiments. Today, we sampled the Dogleg (DL) line that extends from FM 1
to 43° 35'N, 125° 00'W and from that point to HH1. At the time of this note (1800 h), we just completed DL5. DL6
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will be completed by 1930 h putting us at HH1 by 2045 h tonight. The bird/mammal folks will then have had an
entire day of data along the Dogleg transect line.

| took a look at the zooplankton samples from the vertical net tows today, made some notes and have the following to
share: whatever we are calling this “feature” that we have been observing over the past day or two, | think now that
it is a blob of coastal water shed from Heceta Bank. The copepods that dominate the “blob” are coastal species (the
same ones in fact that were found way offshore at FMRS8@udocalanuis their name, they are very pink in color

and thus unmistakable. We found goodly numbers at every dogleg station. We also found large numbers from
CR1-CR3, RR1-RR7 and FM1-FM7. All of these stations are inside of the 15 C (yellow) line which you drew on

this morning’s satellite photo.

| am also confused on whether or not the thing is cyclonic or anticyclonic. Before beginning discussion, let me
define the thing: a circular feature centered on 43° 30'N, 125° 20'W. The N, S, E, and W sides are at 44° N, 125°
30'W; 43° 15'N, 125° 30'W; 43° 30'N, 124° 45'W; and, 43° 30’N 126° W. The hydro sections from Seasoar

indicate depressed isotherms and isopycnals between about 125 30'W and the coast consistent with anticyclonic
flow. The ADCP confirms this. Offshore of this you see up-warping of isopycnals centered at 126. Thus it seems to
me that the large eddy is anticyclonic but you and Jack continue to speak of a cyclonic gyre. The small piece
offshore at 126° W appears to be something cyclonic but the rest of the thing is anticyclonic. Is this small loop
offshore the thing that you refer to as “cyclonic”? The inside edge of the offshore piece (at 125° 50'W) has coastal
copepodsHseudocalanysthe anticyclonic piece also contaidseudocalanuéat least the part that we sampled

today during our dogleg). So, | do not know what is going on here. Are we seeing two different features?

To continue the general report: we continue to take lots and lots of nutrient samples. By the end of this calendar day,
we will have taken 40 CTD casts and filled 360 nutrient bottles. By the end of the Newport Line we will have 48
CTDs in total. We will continue to fill bottles until we run out.

Thanks again for the satellite picture. Wish we could get them in color and when the wind dies down we should try
again to send an e-mail attachment. | will let you know if it looks possible. Until then, we await your faxes. Every-
one is now getting accustomed to the 1130-1200 h window for receiving faxes.

Tonight's plan is to begin to sample HH line. If the wind settles down we will do some nighttime MOCNESS work,
but if not, we will just run the line out to HH5 with vertical nets and CTD, then steam back to HH2 to rendezvous
with theWecomaat 0900. We will do MOCNESS at HH2 and HH4, with them. This should work because winds do
fall off in the night. We would really like to get some MOCNESS work in tonight, too, so that we have a set of
samples collected during both day and night at the same stations to use for studying vertical migration, especially of
the euphausiidhysanoessa spinifera

Experimental work is going well. For our euphausiid work, we have set up 2 egg production experiments, 6 moulting
rate experiments and 1 set of gut pigment measurements. We've picked 60 individuals for length-weight measure-
ments. Huntley's three people are really excellent. They are doing feeding experiments as well as egg production
measurements of copepods. | don't have a tally for you, but do know that they are doing well. Very refreshing. Se-
Jung is also very good. And Karen Haberman is excellent. All in all, we have a terrific crew this time. Believe it or
not, by Friday, we will have completed nearly as much work as we completed during all of the last trip. We already
have taken more CTDs! We've got about half as many vertical plankton tows but will have more MOCNESS tows
by Friday than the entire trip last time. Not too amazing as we have the necessary personnel, fairly agreeable
weather, and a healthy ship.

Ted, thanks for the long e-mail. You did clarify greatly things relative to the cyclonic vs. anticyclonic flows. Now |
understand. After reading your message | took a look at the 23 July color image that we had and that helped. So,
what is the deal here with this “California Current”? How much of it actually flows north and how often does this
happen? From the viewpoint of a coastal copepod that would prefer to stay in cool waters, getting caught in a

filament at Blanco could be a good thing as it sends you north again. What | am wondering now though is if this
northward moving feature will reconnect with other “coastal” waters? Anyhow, | now would love to get back out to

that feature and take another look. We only have a single daytime vertical tow, and it would be useful to know if the
feature contains just coastal copepods or whether or not there are coastal euphausiids as well, and whether the day vs.
night vertical distributions are different compared to what they would be if they were at the coast. Your idea of
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looking at copepod vital rates is a good one, but from what | gathered from Jack, they found VERY high chlorophyll
levels associated with that feature, suggesting that vital rates would probably be very high and thus this may well be a
great place to live.

We have begun to develop an interest in the offshore jet because of the strong frontal features there and because of
the interesting little birds that we found there. Remember the phalaropes we saw way offshore along the FM line?
They reappeared again today, at HH7 along with lots of kelp and other debris that was swept off the shore from the
coast. The whole scene looked just like FM-10 two days ago. I'm wondering now if these birds and flotsam aren’t
maybe associated with some sort of upwelling front that may be associated with the jet. Maybe the drifting kelp
indicates the location of the upwelling front. I'm interested in these frontal structures and interested in knowing if
the bugs on either side of the front are growing at different rates, thus, | hope to squeeze in some work at the outer
edge of Heceta. The work could be done anywhere near Newport, near Line 3 or Line 4. Tomorrow we do the NH
line and if we see these little birds again (NH25 is where | predict them to be), then we will definitely do a little study
of this narrow zone where birds and flotsam accumulate because it may turn out to be a very long (though narrow)
and important feature. Being a front, we need to sample within it to determine if particles are concentrated there.
And, of course, maybe it is a great place for juvenile salmon.

As for retention on Heceta, | agree that it would be useful to run a line of plankton stations through the warm pool.
We will do that and probably more. 1-2 days may be what it takes.

As for work in the southern box, my eyes zeroed in on the same feature which you described. | would really love to
be able to sample the feature you mention, plus intercept any cool waters that have spun off (for example, in the 23
July color image that we have, there is a patch of “green” water centered at 42°N 125.2°W). One plankton tow
would tell us if this water contained coastal bugs or not.

3 August.We worked the Heceta Head line today. Thursday began with a nighttime MOCNESS at HH2 then a
MOCNESS at HH4. We then returned toward HH1 to meefbbeomabut en route sampled HH3 with the vertical

net. Gotto HH1 at approx. 1730 h and the bird and mammal corps began their observations. Wé&/ecetiet

HH2 at 0845 h and conducted an historic experiment - we sampled with the MOCNESS jusYesotinewas

steaming by with the HTI acoustics gear pinging away. As soon as we got the net aboard, we got underway and
chased after théd/ecomaso that we could repeat this exercise at HH4. We were successful once again. We finished
off the day with another MOCNESS at HH5 (along with CTD and vertical net) and a CTD and vertical net at HH7.
I'm real pleased because we got two day-night comparisons at stations plus had two drive-by shootings by the
Wecoma We are now underway for NH45, expecting to arrive at 2300 h this evening. The remainder of the evening
(and most of tomorrow) will be spent sampling the Newport Line.

TheWecomawill pass by at some point around early afternoon tomorrow, probably at NH15. They will go to the
beach and offload three souls then return to meet us for the first fine scale study. What that will be is still under
discussion. | like the idea of working way offshore in that cyclonic feature; | like the idea of working southern

Heceta Bank. And | like the idea of working just outside the shelf break off the Heceta region. The latter thought is
based on tonight’s observations at HH7 of windrows of kelp, fair numbers of birds, and phalaropes (a kind of bird).
We saw phalaropes at FM10 in that coastal water so I'm wondering if we didn’t maybe find today where that coastal
water is getting ripped off the shelf. We need to see how the entire survey looks first though, and see if there is some
pattern where juv. salmonids are caught. The southern Heceta Region is quite interesting to look at in detail because
this is where we have found the largest concentrations of euphausiids for this trip. Also, the mammal people might
be interested in the southern Heceta Region, particularly near HH5, because they saw a sperm whale there this
afternoon, as well as their very first Pacific white-sided porpoise sightings.

4 August. Just a short report tonight. Finished up the mesoscale today. Did MOCNESS, CTD (w/nutrients and chl)
and vertical tow at NH45, 35, 25, 15, and 5 and CTD and vertical tow at NH20, 10 and 1. Spoke with just about
everyone today about plans and have made the decision to focus on dynamics in the vicinity of Lines 3 and 4 over
the Heceta Bank for the next 48 hours, possibly a bit longer. The cool water near shore, the warm pool, and cold
tongue offer interesting contrasts in plankton and bird dynamics. Hopefully there will be a salmon dynamic as well.

Got the color satellite images from tBacajaweahand-delivered by Jay Austin, a perfect transaction. They are
great, even better than in black and white so now we are all pumped.
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5 August Last night we worked our way out along Line 3 (which we call BOB). We sampled six stations. The first

five stations (BOB1-5) are on the bank; BOB6 is in approx. 800 m water. The line had interesting hydrography with
very cold water at the coast (<9°C), a very sharp gradient in sea surface temperature between BOB1 and BOB2 with
a rise from <11°C to >14°C in the space of a few 100 meters. This is the warm blob that appears in all of the satellite
photos. BOB3 is about 7 miles west of BOB2 and was chosen because it is where the Seasoar showed a chlorophyll
maximum. Temperatures began to drop at BOB3 then remained in the 11°C range out to BOB5. This is the cold
tongue that appears on the satellite pictures and which the Seasoar mapped so well. Euphausiid numbers were high at
BOB2 at night but not so high elsewhere. It is noteworthy that we found the same to be true along the HH line
--euphausiids were very abundant at HH2 but nowhere else.

We did vertical tows by night on the way out; most of the nighttime was spent setting up experiments on copepods
and euphausiids. We got so many live tows in that we used up all of our incubation bottles. Luckily, Hal has some
extra bottles, so we will be able to set up more experiments tonight. We timed our work in order to be at BOB6 at
dawn so that the higher trophic level people could get a complete transect in (from offshore to inshore). They had a
great day, seeing one sperm whale, 6 killer whales, some white-sided dolphins and large numbers of harbor por-
poises. The plankton team worked each station back in and did CTD and another series of vertical tows. We met up
with theWecomarecisely as they turned the corner to begin to sample Line 3, so we did a MOCNESS-acoustics
comparison at BOB2. We then steamed ahead of them and did another comparison at BOB4.

Today theSea Eaglesampled Line 3 from BOBS5 to the coast. They even got closer to shore than BOB1, sampling at
BOBO. They did catch salmon on this line—I think 10 at BOB2 or BOB1 (not sure). | spoke with them at 1645 h

this afternoon and recommended that they do one more trawl, within the strong temperature front between BOB1 and
BOB2. They did find large numbers of jack mackerel at BOB2 (within the warm pool) suggesting that the pool has
been isolated for quite some time because | don't think these fish just cruise around anywhere; rather they prefer to
cruise in warm water. They successfully sampled the front between BOB1 and BOB2 and caught 4 salmon plus
approx. 3000 pounds of sardines and mackerel!

Later tonight we will be at HH5 doing a 24 h series of MOCNESS sampling to look at some of the details of eu-
phausiid and copepod diel vertical migration. We will sample at 2200, 0100, 0600, 1200, 1800 and probably again
at 2200 h. We will also sample wheneveriecomashould pass by, probably mid-morning tomorrow. During the
times when we are not MOCNESSing, we plan two forays into deep water offshore to cross the VERY INTEREST-
ING upwelling jet/front that lies at approx. 125.2°W. In the morning, we will go off on a course of 305° from HH5,
steam 2 hours, then return. In the afternoon, we will go due west for two hours, then drop south for 1 hour then
return to HH5. We will get data on bird and mammal distributions and SST (from ship’s recorders); depending on
time, we will take vertical tows on either side of the “front” and perhaps CTD’s. | only have allowed two hours
station time during each of the forays and that only allows two CTDs and two vertical tows, or 5-6 vertical tows
during each foray. These are just scouting expeditions as we plan to work these waters pretty hand/edgtinthe

on Monday (see below)

Tomorrow night we will do another round of experimental work, probably focusing on some grazing measurements.
Then, Monday morning (or very late Sunday night), we will begin to work withiMieomao map out and study

plankton dynamics within the chlorophyll-rich region associated with both the eastward side of the main upwelling

jet (at 125.2°W) and the westward side of the northward-flowing jet (at 125.8°W, 43.5°N) that broke away from
Blanco several weeks ago. The latter coordinates are shown quite clearly on the SeaWiFS image which you sent --
the most northern arm of the arc that sweeps north from Blanco. This is where the birds are, where the chlorophyll is
high, and where the coastal bugs were found in great numbers. Once this is completed, we will be somewhere in the
vicinity of Cape Blanco Tues/Wednesday, then back up north by Friday morning. Maybe earlier. Something like

that.

Winds have laid down, as you know, and we are in the midst of a major relaxation. When we return north later this
week, | expect plankton distributions and dynamics to be very different.
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Here’s the latest count on net tows and CTDs:

27 MOCNESS, each tow using all nine nets
61 Vertical Tows
57 CTD casts

324 chlorophyll samples filtered

684 nutrient bottles filled and frozen

Compared to the last trip, we've already nearly doubled our number of CTDs and MOCNESS
tows and still have another week to go. | think the nutrient count is probably triple last time.
Chlorophyll are already four times greater.

7 August. We completed the 24-h series of MOCNESS tows at HH5 and were also able to complete both scouting
expeditions, one in the early morning hours toward the northwest of HH5 and the other to the southwest. The
northwest one was most interesting in that we again found the “cool water” thié¢¢benacontinues to miss. It has

not been seen on any of the transect lines so whatever this feature is, it is less than 15 miles in diameter, appears to be
cyclonic (due the cold core), and contains coastal copepods. When we begin to get to our zooplankton samples,
maybe we will get some clues as to the origins of this water based on species composition. The temperature contrast
between the “cold feature” and adjacent waters is high, approx. 3°C over a few hundred meters distance. We saw
again the phalaropes and Cassin’s auklets. David did a “small boat op” and collected a few of the auklets for
stomach analysis. Of the four birds, two had been eating myctophids, one an anchovy or some related fish, and the
other dungeness crab megalopae. The bird/mammal people also saw some other unusual birds as well as some
unusual whales (some kind of beaked whale). We did do CTD, vertical tow and MOCNESS there at around noon,
then returned to HH5 for another MOC. We then forayed out to the southwest for 18 miles, into the anticyclonic
meander thing. After that foray, we turned north, back to the “cold feature” and did a nighttime CTD and MOC-
NESS. As before, virtually all of the species captured were things that are common in coastal waters. We then
returned to HH5, did a couple more MOCNESS, finishing up at 0730 h. During the night, the euphausiid team took
down quite a few experiments. | finally did some science of my own and set up copepod egg production measure-
ments from copepods captured at the “cold feature” station.

We next steamed to the end of Line 5 to begin the “cold ribbon” survey. Got to near the end of the line but did not
find the cold ribbon at the surface, so did some surveying on our own. Sirwedbmavas so far behind us, we

had to spend several hours surveying so that we could pick our first stations. Finally found the cold water about 6
miles south of Line 5. We returned to Line 5 to do a station at 126°W when out of nowhere appeared 5 unbelievably
large fin whales. They put on quite a show, leaping out of water then crashing down creating monstrous splashes.
All this within 200 yards of the ship. On at least two occasions, individuals passed directly along side of us. One
even “attacked” the MOCNESS. It was probably just a friendly young curious whale, but it was certainly checking
out our equipment.

Sea Eagleompleted a trawl at the station at 125.75°W on Line 5 where the cool water was present, though as a
subsurface feature. No salmon were caught. They sampled approximately the same place last night and caught
myctophids, squid, pomfret and some juv. fish (possibly anchovy). We've gotten two stations done so far on this
“cool ribbon” survey. The zooplankton within the cool ribbon were very different from those in the warmer waters to
the side. We found mostly doliolids in the vertical tow, consistent with the notion that there is a downstream (or
offshore) succession of zooplankton in upwelling systems. In general, zooplankton species in upwelling systems
have distinct zonation patterns with a certain group of species found only near shore, another group mid to outer
shelf, followed by a slope group and finally an “offshore group”. The doliolids are found at the offshore edges of
upwelling systems. In this case, if our hypothesis is more-or-less correct, we will find younger water and a “younger
ecosystem” as we survey south, then to the east, finally arriving at Blanco. Could be the classic picture.

We did a MOC at the 126°W station just as\WWecomawas driving by so got yet another acoustics-MOCNESS
comparison.

Jackie (Popp-Noskov; chief scientist on 8ea Eaglejust called moments ago and thea Eaglés now down at

Station 3 (43° 30'N, 125° 48'W), about twenty miles from here. The surface water there is 14.9° C and surface
salinity has risen to 32.49 (from 32.2 up here at the first station). We are heading for that same station and will arrive
there at 2100 h at about the same time a¥moma Thus, we will get a second comparison of acoustics/MOC

today. We've now gotten, | would guess, a dozen such comparisons.
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That's all for now. This cool ribbon survey is very interesting. We are pulling all of the tricks out of the GLOBEC
bag in that we've got all the tools working. We have three ships surveying simultaneously, sampling the physical
fields as well as all of the biota from chlorophyll-bearing creatures through copepods and euphausiids to fish, birds
and mammals, using acoustics, MOCNESS and the workhorse 0.5-m vertical plankton tow!!!!

Hey, one more thing...one of the observers saw a flying fish this evening—probably the first on record for Oregon!

8 August It is early afternoon now. | decided to begin my report early so that it will be a bit more coherent than the
one of yesterday. | was so busy yesterday discussing our next six days of science with everyone that | forgot the time
and had to hack a quick report at 1830 h.

So.....the survey of the “cold feature” is going well. We are doing full stations along the way with CTD-nutes, chl,
vertical plankton tow and MOCNESS so stations take about 2.5 h to complete. We will be very happy with this data
set because we are successfully sampling a steady temperature gradient. Plus, we will have the samples necessary to
look at changes in vertical distribution in the downstream direction, in relation to position of the chlorophyll max,

and (possibly) in relation to the age of the water. Salinity has been steadily increasing suggesting that we have in fact
been sampling along a temporal gradient as well. We will wrap up this survey by approx. midnight, perhaps a bit

later.

Our next activity will be a very fine scale survey in the coastal waters in the vicinity of Cape Blanco. After much
discussion with everyone, we decided that this would be the best thing to d8ed Baglés not catching any

salmon in these offshore (although cool) waters. They did not catch any salmon offshore of 5-10 miles on any line
except for Newport. Our BPA sampling has revealed the same fact, that for the most part, juvenile salmon are only
in shelf waters. We've only found salmon offshore during May (out to 40 miles), and only in the Columbia River
plume. So, it looks more and more like a general fact that the juveniles reside in shelf waters only and are not swept
offshore by wind-driven upwelling-generated flows. The chinook salmon juveniles continue to puzzle us in that they
may well prefer living as close to shore as they can get and certainly closer than we can sample. So, given these
considerations, we have set up a grid of stations along lines 7A, 8, 8A and 9 with stations at distances of 1, 3, 5, 10,
15, and 20 miles from shore. This gives us good coverage of the near shore zone plus gets us out to beyond the shelf
break. We will do CTD and vertical plankton tows at each station and MOCNESS at those stations where the
Wecomads near by, giving us probably three more acoustics/MOC comparisons.

The Blanco survey will take about 36 hours, beginning at 0600 h tomorrow (Wednesda@ealBaglevill join us

for those two days as well as will tieecoma Jack and | just had a long discussion of how best to work together

and we will do one of two things. Jack could modify his Seasoar run and do our finer grid, running ahead of us,
completing it in about 15 hours. The other idea is to not modify his grids at all. Initially, it looks as if he may not
need to modify his grids because since we will be doing extensive station work (at 24 stations), by the time we have
completed our short line, he will have time to run all the way out and return on the next line meeting us at about the
same time as we are ending the next line. We're talking again at 1830 h to make the final decision. Once we get that
settled, then I'm on the phone again to 8&a Eagle You'll be amused with all the stories we will bring back from

this trip, especially related to communications. Communications have been excellent. That is the story. | cannot
count the number of conversations | have had with Jackie on Channel 10 when, at the end of our call, Jack will break
in from theWecoma Vice versa with calls from me to Jack when Jackie breaks in at the end. We've even had

several conference calls this trip!

Jack also plans to return north and will almost certainly link up with us on Friday. He too liked the idea of revisiting
Line 3 with the strong contrast between near shore front-warm eddy-cold tongue. He mentioned that the recent NW
winds had probably changed things so we may well see a different picture. Thus, depending on how things look
hydrographically, we may just work Line 3 for about 30 hours, rather than try to do Line 3 as well as the Newport
line. Much as I'd like to get Newport sampled again, | know that we’d all be very pleased with a repeat of at least
one of the fine-scale surveys. | know for sure that the OPC guys will be happier if we can repeat the fine-scale
survey with plankton tows.

It is now 1820 h, just talked to Jackie and they are heading in to Coos Bay to offload fish and take on more supplies.

They will be meeting us at the inshore end of Line 7A at 0600 h tomorrow. Jack will call in a few minutes, so I'll
sign off now.

GLOBEC Cruise Report, R/Mew Horizon(NH0007), 27 July - 12 August, 2000 11



9 August This morning we worked our way in on Line 7A from 125W to the beach, taking vertical tows along the
way. The water depth at the outermost station is 1200 m so we covered all of the interesting features--deep water
offshore, shelf break, and near shore upwelling zone. Arrived at the nearest-to-shore station, 1 mile from shore, at
0600 h. David Ainley and Shad launched the inflatable boat and drove off into thick fog to collect sea birds. Came
back with 4 common murres and 4 Cassin’s auklets. After securing the boat, we worked our way out along Line 7A
and did the CTD casts for nutrients and chlorophyll. Weeomawvas nearby so after the second station, Jack

called and told us that they had recently crossed a “separated jet” at 125° 12'W along 7A. He sent over a fax of the
hydrography, fluorescence and acoustics along Line 7A. After a careful and exhaustive examination of these data,
we decided to extend our transect line out past 125°W to get to 125° 12'W. We got to the jet, did the CTD, com-
pared the profile to the T and S data from the Seasoar, and confirmed that we were indeed in the jet. Did a vertical
plankton tow as well. The mammal folks found lots of porpoises, a couple of elephant seals along with seaweed
debris, and some jaegers. We are now steaming back toward the coast on a diagonal line that will bring us to the near
shore station just south of Blanco at Line 8A. Since Blanco is very rocky, that station is 2 miles offshore.

Tonight’'s work will be as follows: run Line 8A from near shore offshore to 125°W doing just vertical plankton tows
and live tows for experiments. We will then turn south and run Line 9 in to the beach and do both vertical tows and
CTD'’s (for nutrients and chlorophyll). I'll try to do a tally tonight of the number of nutrient bottles which we have
filled. My guess is that we are easily at 1200-1400. We are trying as hard as possible to fill every bottle that we
brought along— nutrient bottles as well as jars for MOCNESS and vertical plankton tows. Filling all jars seems like
an admirable goal and being goal-oriented, it seems like the sporting thing to do. We are actually close on both
counts. Our other goal is to break what we believe to be the GLOBEC record for number of MOCNESS tows taken
on one GLOBEC cruise. Hal thinks that if we make 41 we will have a record and hence braggin’ rights. We will, of
course, be checking the record books on this one. Should we come home with 41 tows completed we will have also
brought home at least 16 man-months of work just to process samples (calculated assuming it takes one day to
process a sample -- | think it will take longer since these samples contain so much interesting stuff). And we have
completely run out of our standard MOC and vertical plankton tow data sheets so are thankful that the ship has a
xerox machine. We've had to resort to photocopying a used data sheet, then erasing the data on it, then using that as
a master.

Sea Eaglés once again catching salmon, but in very low numbers. They did catch a steelhead this morning again
confirming that these guys are found only in the vicinity of Blanco and points south. They may be the only salmonid
that “matches” with our hypothesis that salmon will do better down in southern Oregon waters because upwelling is
strong, the water is productive, and the habitat complex. They only caught a few jellyfish suggesting that the high
numbers of jellies on Heceta Bank may be there due to retention on the bank.

Just talked with Jack a few minutes ago and we are on schedule. It is amazing how well you can script a cruise when
the weather cooperates. We will be wrapping up our work in the southern process box on Thursday afternoon. Jack
is expecting that thé&/ecomawill be finished at about the same time as usSia& Eagletoo, will be finishing up

Thursday afternoon, so | am pleased to report that we all will be working together, again, in the north, during our
second northern process study. I’'m proposing a boat race to see who can be first to arrive at the inshore end of Line
3. Standing start only! My money is on Mecomgunless they decide to pull the Seasoar along behind).

The plan for the northern study at this point is to first run a hydrographic section along Line 3 across the bank to
determine if some of the features we saw before are still present: the near shore upwelling front, the warm pool, and
the cold tongue. We hope tildecomacompletes this before we arrive. If these same features are present, we will
repeat what we did before: run a line of plankton net stations, set up experiments using euphausiids and copepods
from each of the water types, and carry out another study of diel vertical migration and diel variations in euphausiid
feeding rate, probably at one of the mid-shelf stations (approx. 100 m depth). Ted, you had asked at one point why
we chose to do the first diel study in deep water and the answer is that we wanted to determine the usual daytime
depths folEuphausia pacifica We know that it is on the order of 200-300 m in offshore waters, thus we needed to
carry out that work in slope water. For our work on the shelf, we will encounter the other euphausiid species,
Thysanoessa spiniferao will focus on it during our second process study in the north. Once this diel study is
completed we will have solved just about all of the mesoscale problems outlined in our cherished science plan.

We have completed quite a lot of work in the far offshore waters. We ran the Crescent City line (Line 12) out past
126°W , we ran the Five Mile Line (Line 7) out to 126° 10'W, and we ran Line 5 out to the same distance. Newport
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Line was out to NH45 which is at 125°W. We also sampled the offshore separated jet during our “cool ribbon” study
and much of that work was out at 126°W. So, we’ve done a fair bit of work out there.

Ted, you also asked about salmon work in the near shore zone. | know BeatBaglecientists are a little bit
discouraged about all the jellyfish that they catch. One of their hauls on Heceta contained (by their best guess) 8000
Ibs of large red jellies. Not a pretty sight | tell ye’. The jellies are apparently just in the very near shore zone, within
about 1 mile from shore.

Let's see....just a general observation on the bird and mammals. It seems to me that far more birds and whales and
other mammals were seen in the north, either on Heceta Bank, just adjacent to the Bank or well offshore in those
frontal features that we discovered (Jack now thinks that the small frontal features that we discovered were instabili-
ties that spun off from the main upwelling jet). Back to birds and mammals--the southern region is relatively free of
avifauna and marine mammals. Makes you wonder if the higher trophic level organisms simply cannot deal with all
the mesoscale variability. It may just be too dynamic for them in that there are no predictable areas where prey can
become concentrated. Up north, the system seems to be a bit more “linear” and a little more gentle such that the
animals don’t have to use much energy hunting for dinner. A workable strategy might be to simply cruise/fly along
northward or southward track lines along some set depth zone. Just an idle thought.

10 August. Last night the A-team wrapped up sampling along 8A (the line off Blanco) by 0030 h, then the ship
steamed down to Line 9 and we worked it from offshore to inshore. Did CTD, vertical nets and live tows at stations
with five-mile spacing, from 20 miles offshore to 5 miles, then sampled stations 3 and 1. Got to the 10-mile station
on schedule (0630 h) so that the bird watchers could survey the inner most part of the line. We finished up the line at
around 1100 h or so, then steamed north to sample Line 8. On the way to line 8 we passed a strong front about 4
miles from shore, brown water on one side, blue on the other. There were literally 1000’s of birds along this front.
The feature was no more than 50-100 m wide. After discussions with the birders, we decided to continue on our
trackline to the inshore end of Line 8 where we commenced sampling at our standard stations of 1, 3, 5, 10, etc.
miles from shore. We did 1, 3, 5 then broke off the line and steamed south two miles to find the highest concentra-
tion of birds. Found them. Did vertical tows and CTD within the front and on either side (in the brown water, then
in the blue water). We also did a MOCNESS but it took forever. Unfortunately, we had some software glitch and
lost about 2 hours troubleshooting it. Things are ok now though.

We will soon be steaming north to a point 10 miles off the coast along Line 3 and expect to arrive at 0400 h Friday
morning. The plan is to look at diel variations in gut pigment content of euphausiids both during the pre-dawn to
dawn period and in the pre-dusk to darkness period, for the euphausiids that we find at the 10 mile station. Based on
the satellite image of a couple of days ago, the Heceta Bank region looks just like it looked a week ago, with a stripe
of cold water near shore, a patch (or eddy) of warm water between 10 and 20 miles offshore, then a cold tongue
between 20 and 30. We plan to sample these three hydrographic features plus the front between them along Line 3
tomorrow during the day. Th&ecomawill pass by in the morning and we will do a MOCNESS with them for

acoustics calibration purposes. David also wants to collect more birds and will do that Friday morning.

Friday night we will run the line again during nighttime. We then will steam to NH25 and sample the Newport line
inbound, with CTD and vertical tows. If we finish up our work on Line 3 before 0200 h, we will be able to get up the
NH line before dawn and so then will sample NH 25 both during night and day. We will also do another MOCNESS
wherever we meet up with thgecomaprobably at NH10.

Here is the total count for our many operations:

Count
Sampling at a station 117
CTD profiles 81
Vertical net tows 96
Live Tows 41
MOCNESS tows 39

Leah said that we have over 400 chlorophyll samples; nutrient samples are approximately 1800. By the end of the
cruise, we'll have another 3 MOCNESS tows, probably 15 vertical tows, 5-10 live tows and a few more CTDs.
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That's it for Thursday night. Gotta go and take a look at the MOCNESS. | just heard that we made the biggest catch
ever of juvenile euphausiids in our tow through the frontal feature where the birds were aggregated.

11 August. We left Line 8 at 1905 h last night, and steamed north for 83 miles. Did itin 9 h, arriving at BOB3 at
0400 h. Sampled BOB3 with vertical plankton tow and a live tow. There were only a few euphausiids (but tons of
Calanus marshallge My hypothesis for this is that fish ate them all - recall that last weeketh&aglesampled

the warm tongue and found lots of jack mackerel in it. My guess is that they ate all the euphausiids. Since we
needed to get to BOB1 by dawn we did not sample BOB2 as hoped, but instead went right in to BOB1. We then
resumed working out BOB line to intercept the complex of fronts created by the banded cold water--warm
water--cool water--warm water. Got to BOB2 and whaddaya know...three humpback whales breached. These were
probably the same whales that Leah saw on the Newport line during our mosSeazagatvearuise. Whatever...

they were actively feeding using the bubble net-lunge approach, a behaviour that is usually associated with feeding
on fishes. So, we decided to do a MOCNESS, but it completely crashed. We were having trouble with it last night
but were able to get a tow done. This morning, however it was different—none of the band-aids worked, Julie was
baffled, and our Scripps tech tried lots of different things but to no avail. We don’t know if it is software or electron-
ics. Anders has been on it since he came on watch at noon and thinks he may have the problem licked. So, we’ll try
it early this evening. As you may know, tBea Eagldoroke down this morning—another omen. Maybe its time to

go home!

But, not until we finish our work! I've probably spoken those words to every scientist and every crew member today.
Speaking of work, we sampled out BOB (Line 3) at seven stations, one in the cool coastal water, one in the front, one
in the warm water, one in the next front, one in the cool water, one in the next front, then one in the warm water
beyond. The whales were on the warm side of the first front near the coast and another group was found on the warm
side of the other cool water tongue (visible on the satellite image). We decided to do a bit more mapping of the
cool-warm-cool-warm features so drew up a transect line that fell just south of Line 2. It was selected based on the
picture you sent this morning so we are sampling along latitude 44° 27°'N. We immediately called Jack to tell him of
the slight change in plan so he will then tow the Seasoar along 44° 27'N rather than 44° 30'N. The idea is to look at
the front that pretty much parallels this latitude line. It lies at the northern terminus of the “warm tongue”. Just north
of this point all of the water is cool.

We just pulled into the first station (called AB5 for Alsea Bay), 124° 30'W which is just inside the cool water tongue
and bingo—two humpies and a minke whale. We are now doing CTDs in along the line. We’'ll do vertical tows out
the line after dark. We could do both CTD and vertical tows, but we want to get to the beach before dark so that the
birders get another complete transect.

Tonight we go back out BOB with the vertical net. We will also do a MOCNESS. If it works OK, we’'ll arrange for
aWecomaacoustics drive by. If not, | don't know what to do. | have a conference call set up for 2100 h to Daryl

(our own MOCNESS tech who is presently on\ecomaito get his ideas about what is wrong. We need to get the

net up and running again so that it is ready to go for our next LTOP cruise and we need to get it fixed now because
when we did deck testing earlier today, everything worked OK. We gotta get it wet and deep. We'll do that tonight.
It was the 40th tow that failed. | think Pete Wiebe has put some “millenium bug” into the software so that no one can
beat the GLOBEC record of 40 MOCs for a given cruise! Enough silliness...

12 August. We wrapped things up today.

Final tally of stations and operations is as follows:

Stations visited 151
Vertical Plankton Tows 122
Live Net Tows 52

MOCNESS Tows 44

Needlesss to say, we are all delighted with these results. We tripled our output as compared to the May-June cruise
on theNew Horizonthus, far exceeding our expectations. Thanks to all who contributed to this overwhelming
success, with special thanks to Shad and Jim and to the officers and crew membétswftogizon our new

friends. We had a wonderful time. Without their support, we would not have had such a wonderful trip. The upbeat
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nature of all on th&lew Horizoncontributed immeasurably to the success of this mission. We sincerely hope that in
the future, we will be able to work together again. Thanks!

Brief Reports from other groups
Mesozooplankton group (submitted by Rob Campbell)
The primary goals of the mesozooplankton group (R. Campbell, J. Peterson and A. King) on NHOOO07 were to:

(1) Conduct feeding and growth rate experiments with fresh-caught copepods, and
(2) To assist in plankton tows and MOCNESS deployments.

In situfeeding activity was estimated using the gut fluorescence technique. Samples of zooplankton were collected
with the 1-m live net, and aliquots were preserved (frozen at -20° C) at regular intervals during short (1 h) incuba-
tions. The frozen samples collected on this cruise will be analyzed at a later date; samples will be sorted by species,
and fluorescence (i.e., chland phaeopigments) will be measured. In addition, fecal pellets were collected at three
stations. Fecal pellets will be analysed for carbon content using the high-temperature combustion oven method of
Urban-Rich (1998). Carbon measurements will complement the gut fluorescence work, in order to quantify non-
fluorescent prey consumption (e.g., heterotrophic microplankton). Since the gut fluorescence measurements could be
conducted in a short time (slightly more than one hour), they were found to be amenable to the time scale of the
finescale sampling lines where stations were often less than one hour apart.

Growth rate was to be estimated by measurements of egg production rates of female copepods. Throughout the
cruise, however, adult females were either very scarce, or numerically overwhelmed by copepodid stages. It was
found that sorting females (when there were enough present for an incubation) from the samples was very time
consuming, because large amounts of samples needed to be processed in order to obtain sufficient sample sizes. A
small number of egg production rate measurements were made during the mesoscale survey, but it was decided to
focus on gut fluorescence measurements during the finescale surveys.

In addition to the gut fluorescence measurements, a number of subsamples (30-50 copepods on a qualitative filter
paper) were collected from the live net tows and frozen in liquid nitrogen for proxy measurements of growth or
condition (e.g. RNA:DNA ratio, lipid contents). Where zooplankton was dominated by non-copepod forms (gelati-
nous zooplankton were very common at offshore stations), samples were sorted prior to freezing. Wherever pos-
sible, duplicate samples were taken, although there were a number of stations where there were only enough copep-
ods present for one filter.
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Table 2: Summary of samples

Station Gut Fluorescence EPR Liquid N
AB 2.5
AB 6
BK
BOB 1
BOB 2
BOB 3 X
BOB 4
BOB 5
BOB 6
CR3 X
FM 1 X

FM 10
FM 3
FM 4
FM 5
FM 8
FM7
HH 1
NH 20
NH 10
RR 1 X
RR 3
RR 4
RR 6
RR2
Z3
Z5
z7
Z8
Z9
7a-2
Ta-4
Ta-7
8a-1
8a-4
8a-6
9-2
9-4
9-5

X
X

X X X X %

X X
X X X X X X

X X
X X X X X X X X x X

X X X X X

X
X X X

o
r—->< r—-><

D

X X X
XX x X

XX X X X X X X X X X

X
X
X

a: gut evacution aborted - either insufficient abundance of copepods or filtering was impossible due to gelatinous forms;
1: only 1 replicate frozen

Chemical Analysis Group Summary of sample collection duriNgw Horizon(NHO007) cruise July 27- Aug.12,
2000 (submitted by Se-Jung Ju).

This cruise was mainly planned to collect enough euphausiids (particElapgcificaandT. spiniferg with various

sizes (or life stages: furcilia, juveniles, and adults) to develop the aging method understanding population demo-
graphic structure of euphausiids. And in order to examine the nutritional condition of euphausiids (including their
prey—phytoplankton) using lipids and fatty acid composition, animals (with different life stages) were collected
from offshore vs. nearshore, upwelling vs. oligotrophic region, and inside vs. outside of episodic eddies. Lipid
classes and fatty acids are indicators of food quality, an important influence on growth and reproduction in fish
populations, and efficiency of energy transfer between trophic levels.
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Additionally, particular organic compounds (i.e., lignin) are source specific (i.e., autochthonous vs. allochthonous).

Therefore, the composition of dissolved organic matter (DOM) in the water may indicate the origin of the water mass

(i.e., cold-nutrient rich deep water vs. warm-nutrient poor water or oceanic vs. terrestrial). DOM samples collected
from the RR-line may indicate terrestrial organic matters input from Rogue River to offshore. Moreover, FM-line
and DL-line were across the episodic eddy during this cruise based on the satellite temperature image and, thus,
DOM samples were collected from this line to compare between DOM inside and outside the warm eddy.

29 July. Crescent City line (CR)

CR3

CollectedE. pacificaandT. spiniferafor aging from live tow.
Lots of E. pacifica for lipid analysis (I-chem jar).

PC/PN 200ml, TSP 200ml, GF/F 1.5L.

CR4
20 E.pacificafrom MOCNESS (for lipid), 5-10 juveniles for aging.
Blank DOC taken from easy pure system.

30-31 July. Rogue River line (RR)

RR7 (30 July 0730 h): offshore ocean

Collected DOM (Dissolved Organic Matter) using C18-SPE; 19.6 L surface seawater was filtered through 3 and
0.2um cartridge. C18 followed by 1L of acidified easy pure water.

Other samples included:

2 GF/F - 2.5

1 TSP - 500ml

2 PC/PN - 200ml

1 PC/PN - 400ml

1DOC

RR1 (30 July 1905 h): the nearshore coastal ocean (upwelling area: cold surface water)

Collected DOM using C18-SPE; 12 L surface seawater (2m deep).
Other samples included:

2GF/F-land 15L

1 TSP - 300ml

2 PC/PN - 200ml

1 PC/PN - 300ml

1 DOC

RR3 (31 July 0200 h)
Lots of euphausiids seen in live tows. Sorted furcilia (10) for aging andHapgeifica(with empty guts deter-
mined through microscope) for lipid analysis.

RR4 (31 July 0330 h)

Collected DOM using C18-SPE; 14.3 L surface seawater was filtered through 3 and 0.2um cartridge. C18 followed
by 1L of acidified easy pure water.

Other samples included:

2GF/F-2L

1 TSP - 200ml

2 PC/PN - 200ml

1 PC/PN - 400ml

1 DOC and blank DOC from easy pure water system

31 July. FM line sampled (2200 h) - based upon satellite image (this line seems like the cross eddy) FM3 to FM9 is
in the eddy.
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FM1

Collected DOM using C18-SPE; 12.0 L surface water was filtered.
Other samples included:

2GF/F-18and2L

1 TSP - 300ml

3 PC/ PN - 200ml

1DOC

FM5 (1 Aug)

Collected DOM using C18-SPE - 13.6 L surface water was filtered.
Other samples included:

2GF/F-2L

1 TSP - 300ml

2 PC/ PN - 300ml

1 PC/PN - 400ml

1DOC

FM8 (1 Aug)

Collected DOM using C18-SPE; 19.0 L surface water was filtered.
Other samples included:

2GF/F-4L

1 TSP - 500ml

1 PC/ PN - 300ml

1 PC/PN - 500ml

1DOC

FM11 (2 Aug)

Collected DOM using C18-SPE; 20.0 L surface water was filtered.
Other samples included:

2GF/F-3L

1 TSP - 300ml

3 PC/ PN - 300ml

1DOC

FM3B
Lots of furcilia (T. spiniferg were collected for both lipid and LF analysis.

FM5B
For lipid analysis, surface (2L) and chl-max particles (2L) were filtered aid gacificaalso were collected and
placed in I-chem jar.

DL3 (additional station not on original plan) - assumed this station was the center of big eddy.
Collected DOM using C18-SPE; 18.7 L surface water was filtered.

Other samples included:

1GF/F-3L

1 TSP - 500ml

2 PC/ PN - 400ml

1DOC

HH2
Collected lots of. pacifica some were placed in I-chem jar for lipid analysis (also collected particle-GF/F 2L). For
aging, three different size groups of euphausiids were sorted and collected in plastic vials and frozen.

3-4 August.

NH35 and NH45
Collected lots of. pacifica some were placed in I-chem jar for lipid analysis (also collected particle-GF/F 2L).
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NH20

Collected DOM using C18-SPE; 13.1 L surface water was filtered—seasonal change (compare with previous cruise
(June) sample).

Other samples included:

2GF/F-2L

1 TSP - 300ml

2 PC/ PN - 200ml

1PC/PN - 400ml

1DOC

NH5

Collected DOM using C18-SPE; 14.4 L surface water was filtered.
Other samples included:

1GF/F-2L

1 TSP - 300ml

2 PC/ PN - 300ml

1DOC

5-6 August.

BOB3 and BOB4

Collected lots off. spinifera some were placed in I-chem jar for lipid analysis (also collected particle-GF/F 2L). For
ageing, four different size groups of animals were sorted and collected in plastic vials and frozen.

HH5B
Collected lots of euphausiids (not sorted but most of therg.gvacificg; were placed in I-chem jar for lipid
analysis (also collected particle-GF/F 4L with TSP 500ml).

8-9 August.

G9

Collected lots of small size euphausiids which were placed in I-chem jar for lipid analysis (also collected particle-
GF/F 4L, TSP 400ml).

7A7 and 6
Collected lots of euphausiids (with wide size range) which were placed in [-chem jar for lipid analysis (also collected
particle-GF/F 3.5L, TSP 500ml).

10 August.

9-5 (760m deep)

Collected lots of euphausiids (with wide size range) were placed in I-chem jar for lipid and lipofuscin analysis (also
collected particle-GF/F 4L, TSP 500ml).

9-1 (40m deep-near the coast) - no adult euphausiids (some furcilias).
1 GF/F-2Land 1 TSP - 300ml
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Euphausiid Experimental Work. (submitted by Bill Peterson and Leah Feinberg)

Date Station Experiment

July 30 2000 CR3 Molting Rate

July 30 2000 CR4 Molting Rate

July 31 2000 RR3 Molting Rate, Length-Weight

July 31 2000 RR4 Gut Fluorescence

August 1 2000 FM7 Egg Production, Length-Weight
August 1 2000 FM4 Egg Production

August 2 2000 FM5b Molting Rate

August 2 2000 FM4b Molting Rate, Egg Production
August 2 2000 FM3b Molting Rate, Length-Weight
August 4 2000 BOB2 Gut Fluorescence, Egg Production
August 4 2000 BOB3 Gut Fluorescence, Molting Rate, Egg Production, Length-Weight
August 5 2000 BOB2b Gut Fluorescence, Molting Rate, Egg Production
August 5 2000 BOB4 Molting Rate, Egg Production
August 5 2000 BOB5 Gut Fluorescence

August 5 2000 HH5 Gut Fluorescence

August 6 2000 BKb Gut Fluorescence

August 7 2000 Z3 Gut Fluorescence, Molting Rate
August 8 2000 Z5 Molting Rate

August 9 2000 Ta-7 Gut Fluorescence, Molting Rate
August 9 2000 Ta-4 Gut Fluorescence, Molting Rate
August 10 2000 8a-4 Molting Rate

August 10 2000 9-2 Molting Rate

August 10 2000 9-5 Gut Fluorescence, Egg Production
August 11 2000 BOB2 Gut Fluorescence

August 11 2000 BOB3 Gut Fluorescence

August 2000 8-3 Gut Fluorescence

August 2000 8a-4 Gut Fluorescence

August 11 2000 AB 3.5 Gut Fluorescence

August 12 2000 AB 2.5 Gut Fluorescence

August 12 2000 AB6 Gut Fluorescence

Auguist 12 2000 9-5 Egg Production

August 12 2000 NH20 Gut Fluorescence

We also did a few incubations for copepod egg production rates, at BOB1, 8A4, 8-3, BK, BKB, Z3 and Z8. We
incubatedCalanus marshallaeEucalanus californicuandCentropages abdominalis
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Survey Effort, Station Plots, Event Log and Satellite Imagery

During the cruise we completed a total of 94 CTDs (Table 3), 43 MOCNESS tows (Table 4), 120
vertical plankton tows (VPT) (Table 5), and 62 one-meter ring net tows (for live zooplankton)
(Table 6). The seabird survey effort covered 886 nm over 98.5 hours of observations. An
example of the survey coverage for top trophic surveys is also provided in a figure showing
coverage with 25X power ‘Big-eye’ binoculars for mammal effort during mesoscale and fine-scale
surveys. Plots of the cruise track during mesoscale and fine-scale survey effort, as well as the
locations of MOCNESS, CTD, vertical plankton tow (VPT), and live tow (one meter ring net)
stations are provided. For reference, station locations are plotted over the 12 mesoscale track lines
of the R/VWecoma Line 12 refers to the first line of the survey conducted off Crescent City and
Line 1 refers to the most northern line off Newport, Oregon. Station plots are also available on the
GLOBEC NEP website at
http://globec.oce.orst.edu/groups/nep/reports/ccs-cruises/nh0007/nh0007_index.html

The event log (Appendix I) contains a summary of the times and locations for all sampling
activities; separate specific tables are also provided for each instrument. Top trophic mammal and
seabird survey effort is summarized in the master event log. Two satellite images of SST during or
following the cruise are shown in Figures 7 and 8: June 1, during the upwelling favorable condi-
tions; and June 16, just after the cruise. Figure 9 shows chlorophyll concentration composite for
June 1-8, 2000.
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New Horizon CTD stations: July—Aug 2000
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Figure 1. Locations of CTD Stations, July -
August, 2000, GLOBEC Cruise, NH0007,
Satellite Image of SST from 2 August, 2000
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Table 4: MOCNESS Sampling (cont’d)

Event# Instr Cast Sta Sta Day Mos Time S/E Lat Long Water Cast Sl Reg Comments
std flag Depth Depth
NH21900.02 MOC 24 78 HH-5C 6 8 0303 s 44.0034 -125.0025 900 350 A-Team HH5Diel
NH21900.03 MOC 24 78 HH-5C 6 8 0355 e 44.0280 -125.0463 nd nd A-Team HHS5Diel
NH21900.04 MOC 25 79 HH-5D 6 8 0600 s 43.9933 -124.9894 862 350 A-Team HH5Diel
NH21900.05 MOC 25 79 HH-5D 6 8 0656 e 44.0148 -125.0243 nd nd A-Team HH5Diel
NH21900.14 MOC 26 80 BK 6 8 1302 s 44.1620 -125.1418 1555 350 B-Team BK birdkill site; 4 Cassins Auklets shot
NH21900.15 MOC 26 80 BK 6 8 1400 e 44.1885 -125.1717 nd nd B-Team BK
NH21900.18 MOC 27 81 HH-5E 6 8 1550 s 44.0067 -125.0016 950 350 B-Team HH5Diel
NH21900.19 MOC 27 81 HH-5E 6 8 1656 e 44.0421 -125.0371 1149 nd B-Team HH5Diel
NH21900.30 MOC 28 82 BKB 6 8 2314 s 44.1759 -125.1700 1509 350 B-Team BK
NH22000.01 MOC 28 82 BKB 7 8 0020 e 44.2109 -125.1900 nd nd A-Team BK
NH22000.02 MOC 29 83 HH-5F 7 8 0303 s 44.1305 -125.0091 970 350 A-Team HH5Diel
NH22000.03 MOC 29 83 HH-5F 7 8 0415 e 44.0481 -125.0253 nd nd A-Team HH5Diel
NH22000.04 MOC 30 84 HH-5G 7 8 0613 s 44.0080 -125.0100 1162 350 A-TeanHH5Diel
NH22000.05 MOC 30 84 HH-5G 7 8 0700 e 44.0306 -125.0113 nd nd A-TeamHHS5Diel
NH22000.24 MOC 31 87 W-1 7 8 1745 s 43.7417 -126.0024 2580 350 B-Team Zag Group of fin whales nearby
NH22000.26 MOC 31 87 W-1 7 8 1847 e 43.7708 -126.0172 nd nd B-Team Zag
NH22000.37 MOC 32 88 Z-3 7 8 2226 s 43.5150 -125.8433 3079 350 B-Team Zag
NH22000.38 MOC 32 88 Z-3 7 8 2338 e 43.5431 -125.8800 3079 nd B-Team Zag
NH22100.04 MOC 33 90 Z-5 8 8 0505 s 43.2211 -125.8127 3079 350 A-Team Zag
NH22100.05 MOC 33 90 Z-5 8 8 0617 e 43.2654 -125.8267 nd nd A-Team Zag
NH22100.25 MOC 34 92 Z-7 8 8 1338 s 429730 -125.6700 3086 350 B-Team Zag
NH22100.26 MOC 34 92 Z-7 8 8 1437 e 43.0115 -125.6900 nd nd B-Team Zag
NH22100.31 MOC 35 93 Z-8 8 8 1745 s 42.8175 -125.1527 2250 350 B-Team Zag
NH22100.32 MOC 35 93 Z-8 8 8 1847 e 42.8382 -125.1867 nd nd B-Team Zag
NH22100.41 MOC 36 94 Z-9 8 8 2331 s 42.8383 -125.1867 136 120 B-Team Zag
NH22200.01 MOC 36 94 Z-9 9 8 0013 e 429744 -124.8467 136 nd A-Team Zag
NH22200.63 MOC 37 110 8A-3 9 8 2053 s 42.8257 -124.6550 76 nd B-Team Blanco
NH22200.64 MOC 37 110 8A-3 9 8 2120 e 42.8394 -124.6633 nd nd B-Team Blanco
NH22200.68 MOC 38 112 8A-5 9 8 2325 s 42.8153 -124.8850 363 335 B-Team Blanco
NH22300.01 MOC 38 112 8A-5 10 8 0032 e 42.8361 -124.9117 453 nd A-Team Blanco
NH22300.19 MOC 39 117 9-3 10 8 0736 s 42.6775 -124.5600 90 80 A-TeanBlanco
NH22300.20 MOC 39 117 9-3 10 8 0754 e 43.6879 -124.5717 91 nd A-TeanBlanco
NH22300.68 MOC 40 125 FR-1 10 8 1825 s 42.8927 -124.6227 71 60 B-Team Blanco Towed along slick; towed in trough
NH22300.69 MOC 40 125 FR-1 10 8 1902 e 42.8993 -124.6050 nd nd B-Team Blanco Lost software on descent; reacquired later
NH22400.13 MOC 41 130 BOB-1FW 11 8 0730 s 44.2659 -124.2750 75 65 A-Team BOBVIOCNESS messed up; nonquantitative
NH22400.84 MOC 42 144 AB-2_5 11 8 2124 s 44.4522 -124.2600 75 60 B-Team LineAB M2A2_5.pro MOC filename
NH22400.85 MOC 42 144 AB-2_5 11 8 2203 44.4613 -124.2750 nd nd B-Team LineAB
NH22500.03 MOC 43 149 AB-6 12 8 0300 s 444599 -124.6833 135 120 A-Team LineAB Wecoma targets
NH22500.04 MOC 43 149 AB-6 12 8 0331 e 44.4714 -124.6883 135 nd A-Team LineAB



New Horizon MOC stations: July—Aug 2000
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Figure 2. Locations of MOCNESS Stations, July - August,
2000, GLOBEC Cruise, NH0007,
Satellite Image of SST from 2 August, 2000
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New Horizon VPT stations: July—Aug 2000
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Figure 3. Locations of VPT Stations, July -
August, 2000, GLOBEC Cruise, NHO007,
Satellite Image of SST from 2 August, 2000
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New Horizon Dogleg CTD Stns: 1-3 Aug 2000
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Figure 4. Locations of CTD Stations during
DOGLEG, 1-3 August, 2000.
Satellite SST from 2 August, 2000.
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New Horizon BOB CTD Stns: 3-5 Aug 2000
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Figure 5. Locations of CTD Stations in
nearshore region--Line BOB, 5 August, 2000.
Satellite SST from 3 August, 2000.
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Figure 6. Stations in cold tongue/filament, Zag,
7-8 August, 2000.
Satellite SST from 2 August, 2000.

GLOBEC Cruise Report, R/Mew Horizon(NH0007), 27 July - 12 August, 2000 38



New Horizon Blanco VPT Stns: 9-10 Aug 2000
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Figure 7. VPT sampling locations near Cape
Blanco, 9-10 August, 2000.
Satellite SST from 12 August, 2000.
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New Horizon BOB/AB/NH VPT Stns: 11-12 Aug 2000
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Figure 8. VPT sampling locations from region
near Newport, OR, 11-12 August, 2000.
Satellite SST from 12 August, 2000.
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APPENDIX |

NHOOO/7 EVENT LOG
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Column Label

Event#
Instrument (Instr)

Cast

Station (Sta)

Station Standard (Sta std)
Day

Month (Mos)

Time

Start/End (S/E) flag
Latitude (Lat)

Longitude (Long)

Water Depth

Cast Depth

Scientific Investigator (SI)
Region (Reg)

Comments

EVENT LOG CONTENTS

Description

Unique identifier for each line of event log
H. Binocs: Handheld binoculars (birds, sometimes mammals);
BigEyes: Big eye binoculars (mammals);
VPT: Vertical Plankton Tow;
CTD: Conductivity Temperature Depth profile collected with
Seabird SBE;
MOC: 1nt MOCNESS, 333 mm mesh:
LiveNetl: 1m diameter net towed for live animal experiments.

Sequence # for a particular instrument

Local time basis

Local time basis
Local time

S=Start of event; E=End of event
Decimal degrees; north is positive
Decimal degrees; east is positive
Depth of bottom

Maximum depth of deployment

Numbers 1-12 indicate transect line numbers.
Regions are:
Transit - ship underway between major study lines, regions;
Linel, Line2...Linel2 - CCS mesoscale study lines (1 is Newport
Line; 12 is Crescent City);
Dogleg - stations occupied between FM and HH lines during
mesoscale survey;
BOB - line of stations along 44 15.2 N passing through a hi SST
feature on Heceta Bank;
HH5Diel - repeated sampling at HH-5 throughout a diel cycle;
BK - bird sampling site;
Zag - also called “Cold Tongue”; sampling along axis of cold tongue
at 42.5-44N latitude;
Blanco - sampling of Cape Blanco region (lines 7A, 8, 8A, 9);
LineAB - sampling along a line extending westward from Alsea Bay
(44 26.9N).
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APPENDIX II

PLOTS OF IMET DATA FROM NHO0007
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Plots of Along-Track IMET Data - NHOO0Q7 - 27 July - 12 August 2000
(Data for each Day of the Cruise (GMT) are plotted individually)

Page 1 for each day has six plots per page in the following format:
Panel 1: True Wind Speed (m/s)
Panel 2: True Wind Direction (compass degrees, relative to true North); convention is oceanographic
(e.g., winds blowing TO; 180 = winds blowing FROM North TO South)
Panel 3: Latitude (degrees)
Panel 4: Longitude (degrees; East is positive; West is Negative)
Panel 5: Atmospheric Pressure (mb)
Panel 6: Air Temperature (deg Celsius)

Page 2 for each day has six plots per page in the following format:
Panel 1: Long Wave Radiation (W/m2)
Panel 2: Short Wave Radiation (W/m2)
Panel 3: Relative Humidity (%)
Panel 4: Sea Surface Temperature (deg Celsius) from two independent sensors
Panel 5: Surface Salinity (psu)
Panel 6: Fluorescence (volts)

Notes:

a) Sample logging onboard done at 15 second intervals

b) Data are plotted at 15 second intervals

c) True Wind Speed and Direction and Fluorescence also have overplotted a 3-minute average. Because th
was significant loss of data (particularly, position information) in the data stream, the averaging was done for
3-minute interval centered on the observed data point. Thus, the number of points in the average (dark blue
lines) may range from 1 (no averaging) to 12 (all observations from a 3-minute window good). Fluorescence
sensor was extremely noisy. Averaging of Wind data done to minimize effects of high frequency ship motion
from record.

d) Plots are available as Encapsulated Postscript Files (eps) on the U.S. GLOBEC NEP website at
http://globec.oce.orst.edu/groups/nep/reports/ccs_cruises/
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Alongtrack Sensor Descriptions

prt

Location Unit Sensors

Flying Bridge | Coastal Environmental Air temp; barometric pressure; wind speed and direction; sh
WeatherPak wave radiation; long wave radiation; humidity.

Aft Lab Seabird SBE21 Thermosalinograpfemperature, conductivity, fluorescence.
Wetlabs Wetstar

Engine Room | Dual temperature unit Sea surface temperature.

Chart Room Trimble Differeential GPS Pcode Latitude, longitude.
GPS receiver

Bridge Gyroscope compass Ship’s heading.
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NHO0007: R/V New Horizon 27 July — 12 August 2000
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