The Mid-Atlantic Autumn Cold Pool during GliderPalooza-2013
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ABSTRACT

During the autumn of 2013 the Mid-Atlantic Regional Association Coastal Ocean Observing System
(MARACOOS) - under the auspices of the NOAA Integrated Ocean Observing System (I0OS) —
coordinated the shelf deployments of nine ocean gliders between Nova Scotia and Georgia in an exercise
called GliderPalooza 2013. This paper describes the use of four of those gliders to map the September
2013 Cold Pool in the — the Middle Atlantic Bight (MAB). The Cold Pool is a swath of distinctive,
highly-variable, bottom-trapped, cold water mass found during summer over the mid and outer
continental shelf between Cape Cod and Cape Hatteras; and a dominant component of the summer MAB
habitat. During September, three of the gliders each occupied a pair of cross-shelf transects extending
beyond the shelfbreak south of the New England, off New Jersey, and off Maryland respectively; while
the fourth patrolled inside of the 30m isobath off New Jersey. The spatially variable Cold Pool was
defined at each cross-shelf glider transect in terms of its temperature departure (TD) relative its particular
section-minimum temperature Ty,,; or for TD < 4°C. We found that the loci of T;,s or Cold Pool core,
was just inshore and offshore of the shelfbreak in the eastern and western MAB, respectively. The
inshore Cold Pool boundary varied between the 20m and 40m isobath alongshelf, while the offshore
boundary generally was beyond the shelfbreak in association with the shelfbreak front.

L. Introduction

The Cold Pool is a distinctive, highly-variable, bottom-trapped, cold water mass found during
summer over the mid and outer continental shelf between Cape Cod and Cape Hatteras — a
region known as the Middle Atlantic Bight (MAB). The Cold Pool is a very important
component of the summer MAB habitat. Malone et al. (1983) and Flagg et al. (1994) have shown
that the Cold Pool presence affects phytoplankton productivity. Sullivan et al. (2005); and
Weinberg (2005) have shown that the Cold pool affects the behavior and recruitment of pelagic
and demersal fish on the shelf.

The distribution and characteristics of this Cold Pool water mass evolves significantly during its
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May through September lifetime (Ketchum and Corwin, 1964; Boicourt and Hacker, 1976;
Beardsley et al., 1976; Beardsley and Boicourt, 1981). Cold Pool water mass characteristics are
initially defined with the late May onset of MAB stratification which isolates the remnant winter
water to the lower half of the water column - earlier in the slightly warmer southwestern MAB
and later in the in the slightly colder northwestern MAB. Once defined, the distinctive Cold Pool
goes through a complex evolution during the rest of its spring/summer/fall lifetime. For example,
during late spring a patch of minimum temperature Cold Pool water forms in the northeastern
end of the MAB due to a May through June inflow of very cold waters from the Gulf of Maine
(GoM)/Georges Bank (GB) region (Ou and Houghton, 1982). This distinctive cold patch
embedded in the Cold pool is advected by the general southwestward along-shelf flow (~5 km/d)
to regions off of New Jersey and Delaware by late August.

During this summer phase, the whole Cold Pool is warmed at a rate of about 1°C/month (Brown
et. al., 2015) by turbulent heat and salt fluxes from above and through its lateral boundaries
(Houghton et al, 1982; Lentz et al., 2003; 2010). Small-scale turbulent vertical heat exchange
processes in the seasonal pycnocline warm the summer Cold Pool waters from above. Also
operating are larger-scale lateral exchange processes all along the shelf break front (SBF). For
example, Linder et al. (2004) report on episodic exchanges associated with warm/salty intrusions
by way of mid-level and bottom boundary layer. Although Gulf Stream Warm core rings are
frequent in this region, their dynamic role(s) in these episodic exchanges is unclear. On the inner
shelf intermittent summer-upwelling also erode the Cold Pool. However, the relative importance
of these competing Cold Pool warming processes has not yet to be determined. During autumn,
the inevitable energetic autumn storm mix the MAB water column well enough to erase the cold
water distinctiveness the Cold Pool; and the following year’s annual Cold Pool evolution cycle
begins anew.

The mysteries of the Cold Pool and its importance to the MAB ecosystem prompt us to seek
answers regarding these erosion processes. Such answers are now within our reach because of
the newly-available technologies, including ocean gliders, remote high frequency radar-derived
surface current mapping, modern data-assimilation coastal ocean numerical models, and the
development of the Integrated Ocean Observing System (IOOS). In this paper, we describe our
new insights about the MAB Cold Pool due to the unprecedented spatial resolution of glider
observations.

1I. Measuring the Cold Pool

GLIDERPALOQOZA 2013: During September and October 2013, the Mid-Atlantic Regional
Association Coastal Ocean Observing System (MARACOOS) - under the auspices of the NOAA
Integrated Ocean Observing System (IOOS) — coordinated the shelf deployments of 9 ocean
gliders between Nova Scotia and Georgia in an exercise called GliderPalooza 2013. This
exercise was a natural follow-up of an earlier application of the MARACOOS Slocum glider
network described by Schofield et al. (2010). Here we focus on the glider operations in the
Middle Atlantic Bight (MAB; see Figure 1) in which gliders named Blue, RU-23, RU-22, and
RU-28.Three of those gliders measured the Cold Pool in the MAB as it had never been measured
before. Each of those gliders sliced through the Cold Pool at least twice during their month-long
missions. A fourth glider patrolled the landward edge of the Cold Pool in the vicinity of the New
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Jersey coast. These glider data were
assimilated into an application of the
Regional Ocean Model System
(ROMS; Zhang et al., 2010 a & b)
which produced hindcast, nowcast,
and forecast maps of the Cold Pool
between September and October.

All of the gliders sliced through the
Cold Pool twice, helping to test the
hypothesis that triangular patterns
are particularly effective for data-
assimilation numerical modeling of
MAB flow. Glider Blue was directed
along leg-1 - from its deployment
location just west of Martha’s
Vineyard offshore towards the
southeast (MAB; Figure 1). After
making the turn toward the west at
the eastern vertex of the triangle,
glider Blue continued into deeper
water as it encountered the shelf-
break front (SBF). About midway
along the base of the triangle (leg-2),
Blue reached its deepest water (~
120m) which thereafter began to
shallow through its second turn
toward the northeast which carried it
along leg-3 back to its deployment
site. With our interest in the defining
the extent of the Cold Pool, we
found it convenient to define an
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Figure 1 The Mid-Atlantic Bight (MAB) trajectories of
four gliders operated by MARACOOS during
GliderPalooza-2013. The glider Blue triangle was defined
by an outgoing Transect-1 (green) and an incoming
Transect-2 (blue). Glider RU-23’s triangular trajectory
off of New Jersey was defined by 3 legs, namely outgoing
Leg-1 (green), along-shelf Leg-2 (black), and incoming
Leg -3 (blue). Glider RU-22 “box” trajectory off of
Maryland was defined by 3 legs similar to the RU-23 legs.
Glider RU-28 had a zig-zag trajectory (cyan) along coastal
New Jersey coast. The red dots locate the segment
minimum temperatures, while the dates of each mission
are indicated.

outbound transect (see Transect-1; green in Figure 1) and an inbound transect (Transect-2; blue
in Figure 1). During this mission Blue provided order 2000 profiles per transect with nominal
CTD measurement resolutions of 0.15 m in the vertical and 125m laterally.

Glider RU-23, which was deployed off of the New Jersey coast, had more of a right triangular

trajectory. Its outgoing leg-1 (green in Figure 1) extended beyond the SBF. RU-23 was directed
back along leg-1 for a few 10s of kilometers before turning southwestward along leg-2. This leg-
2 trajectory (black in Figure 1) took RU-23 through the SBF a third time, and finally a fourth
time after turning north-northwestward for its inshore leg-3 (blue in Figure 1). Glider RU-22,
which was deployed off the eastern shore of Maryland in the southwest sector of the MAB, had a
more classic “box” trajectory. Like the cross-shelf trajectories of the other MAB gliders, the RU-
22 pair of cross-shelf transects (leg-1 green; and leg-3 blue in Figure 1) extended seaward of the

shelfbreak front.
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At the same time, Glider RU-28 was zig-zagging its way between the 10m and 30m isobaths as it
worked its way southwestward along the New Jersey coastline. The state of New Jersey funded
Glider RU-28’s primary mission, which was to measure oxygen in New Jersey coastal waters —
waters that are prone to anoxic conditions during the summer. However, Glider RU-28, which
was outfitted with the same suite of sensors as the other gliders, also provided valuable
information as it patrolled the landward edge of the Cold Pool. This particular mission is an
excellent example of the multipurpose applications of MARACOOS’s ocean observing
technologies.

Measuring the Cold Pool:
During September 2013, all of
the glider-derived temperature
sections indicated the
presence of a distinctive Cold
Pool. For example, both of
glider Blue’s transects (see 1001
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about 95m of water. On the Figure 2 Each of glider Blue’s two September 2013
ingoing transect, Tp,, was a temperature sections - (above) Transect-1 and (below) Transect-
slightly warmer 10.412°C and 2 - are defined by profiles stretching from about 2m below the
also at 60m depth, but it was surface to a few meters above the bottom. The section minimum
in only 70m of water. The temperatures - Ty, (red) and section maximum temperatures -

Tmax (blue) are located. The vertical blue lines locate the
respective eastern and western vertices of the triangular
trajectory.

warm water at about 200 km
milepost of Transect-2
suggests to us that the local
Cold Pool water may have
been displaced into shallower depths and warmed by a cross-isobath mixing event. An encounter
with an anti-cyclonic Gulf Stream warm core ring as described by Gawarkiewicz et al. (2012)
and which according to satellite SST information was in the vicinity, might explain the
distinctive asymmetry of the Cold Pool core. Future analysis of the full suite of glider-derived
data including that from gliders RU-23 and RU-22 will be used to test that hypothesis. Although
those sections are not presented, the information on their Ty, diagnostic for the local Cold Pool
core (see Table 1).
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The glider Blue, RU-23, and RU-28 — : : :
transects were measured in the Table 1 Ind1v1dual G11de1jPalgoza-2(.)13 glider section
same time period. The RU-22 temperature maxima T,y (hlghhghted in red) and minima
outeoine cross-shelf leg-1 Tmin (blue) Also T-associated depths, date/times,
80! dgd h the | & 1 ¢ latitudes and longitudes are given (in blue). (Note: Glider
C}?mmh © \{Vé .e lhnlfomg legs 0 Blue’s trajectory has been partitioned into Transect-1 (in
the other glhi Crs; while 1ts along- the Leg-1 column) and Transect-2 (below Leg-3).
shelf leg-2 and ingoing leg-3 were Leg-1 Leg-2 Leg-3
about 2 weeks later. These BLUE | Leg Dates 6-16 Sep 16-26 Sep
. Figure 2 | Tpw ('C) 24.268 21.430
simultaneous measurements enable Tuin (°C) 10.202 10.412
us to draw some conclusions about Depth (m) 59 59
the Cold Pool structure. In e T Seg;;‘ S?l(z)é
particular, we find that the Cold N Lat 402527 404731
Pool core, which we define as the W Lon 702896 71.5603
along-shelf loci of section minimum RU-23 | Leg Dates 10-15 Sep 15-20 Sep | 20-26 Sep
temperatures Tm1n7 tends tO be Flgure 3 T max (GC) 23.505 24.880 22.826
. Tuin (°C) 9.485 9.470 9.789
located about midway between the Depth (m) Y 43 52
bottom of the seasonal thermocline Date Sep 15 Sep 18 Sep 21
) Time (UTC) 0328 0751 1839
and the local bpttom, and near the N Lot 39,0849 TRIE TRTT;
shelf break (Figure 1). More W Lon 73.0821 73.3450 73.7533
specifically these simultaneous RU-22_| Leg Dates 1226 Sep | 26 Sep-4 Oct | 4-16 Oct
measurements (see Table 1) show Figure 3 | Tpm ('O) 22.100 21.809 22.509
that, the Cold Pool core varies in TBin (;C) 9-8;’ 9-8;¢g 10-1%
t
depth from 50m to 60m below a Do (m) Sep 25 Sep 26 Oot 1
seasonal pycnocline at about 30m Time (UTC) 2356 2318 2233
N Lat 37.486 37.428 37.084
depth and bottom depths that vary Wio 130 135 76
between 70m and 100m. Now we

know from previous research (e.g., Brown et al., 2015) that the Cold Pool in general is warming
at a rate of about 1°C/mo but it has significant alongshelf temperature gradients. In particular we
find that in September 2013 that T,;, exhibits a mid-MAB minimum with New Jersey are at
Tins ~9.5°C in contrast to Tp,s south of the New England to the northeast of ~10.3°C and off
of Maryland to the southwest of ~9.8+°C. These findings are consistent with the conclusions of
Ou and Houghton (1982) about the down-shelf advection of early season cold water from the
northeastern MAB. Our finding of the Tmin proximity to the shelf break and the shelf break
front jet suggests where the Ou and Houghton (1982) down-shelf advection is likely to be
concentrated.

Mapping the Cold Pool: How well did this quartet of GliderPalooza gliders define the Cold Pool
in September 2013? To better define the geographic extent of the MAB 2013 Cold Pool, we
constructed sections of temperature departure (TD) relative to the relevant Ty, - following
Brown et al. (2015). We find that, despite the different temperature minima T,;, found for each
section (see Table 1), the TDs in the six cross-shelf sections considered here all have standard
deviations of about 4°C. Thus we choose limits on the TD scale (right in Figure 3) ranging from
0°C (or T = Tpin) ranging up to 4°C. This choice means that all TDs > 4°C (there are many) are
auburn — a construct that visually defines that section’s Cold Pool distribution.
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For example in the case of
glider Blue sections, the
inshore boundaries of the
Cold Pool in both transects
are at the 35 m isobath near
the inshore vertex of the
triangle. Given that triangular
trajectory, the relevant
seaward boundary of
Transect-1 is depicted in the
Transect-2 TD section (below
in Figure 3) - or at about 300
along-trajectory kilometers.
The seaward boundary of
Transect-2 is at the 170 km
section milepost. Similar
presentations of the RU-23
Leg-3 and RU-22 Leg-1
sections (Figure 4), which
were occupied nearly at the
same time, reveal the inshore
and offshore extents of the
local Cool Pool at their
respective sections. Note that
the more southern RU-22
Leg-1 section reveals a Cold
pool that extends over the
slope much more than the
other sections.

The TD transect information
from Blue, RU-23, and RU-22
on the extent of the Cold Pool
(as defined here) is used to
construct the September 2013
Cold Pool map in Figure 5. In
this construction, the bold
dashes on the glider transects
- the landward and seaward
boundaries of the Cold Pool
irrespective of the timing
differences - are connected by
thinner dashed lines - our
estimate of the Cold Pool
boundaries. This approach
leads to some inconsistencies
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Figure 3 Glider Blue’s temperature departure (TD) sections
for the (above) 6-16 September Transect-1 and (below) 16-26
September Transect-2; with section minimum temperatures T,
located. The along-glider path distances are relative to the
respective inshore reference stations to the left. The vertical
blue lines locate the respective eastern and western vertices
along the base of the glider Blue’s triangular trajectory.
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Figure 4 Temperature Departure (TD) sections for the (above)
20-27 Sep. Leg-3 of RU-23 and (below) 12-26 Sep. Leg-1 of
RU-22; with section minimum temperatures T, located in
each of the legs. The along-glider path distances are relative to
the respective inshore reference stations to the left.
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because of Cold Pool time variability and measurement timing. For example, while the RU-22

Leg-1 information is in the
September time frame of the rest of
the glider measurements, RU-22
Leg-3 information indicating an
offshore-directed Cold Pool is from
about 2 weeks later in October.

A more explicit indication of the
time variability of the inshore Cold
Pool boundary is given by an RU-23
Leg-3 versus RU-28 comparison.
The landward extent of the Cold Pool
is indicated in the composite TD
section of the zig-zag trajectory of
glider RU-28 in Figure 6. In
particular, we see the Cold Pool
encroaching to about the 20m isobath
along the northeastern coast of New
Jersey (zig-zags #1 and #2 in Figure
6). From Figure 1, note that the
northern leg of zig-zag #5 is an
extension of RU-23’s Leg-3. Also
note in that the RU-23 Leg-3 TD
section in Figure 4 shows that the
landward edge of the Cold Pool was
at about the 30m isobath and did not
reach the 20m isobath. This RU-23
Leg-3 versus RU-28 zig-zag #5
discrepancy suggests that there is
significant time variability in the
landward edge of the Cold Pool. In
fact, RU-28 was on that part of its
trajectory measuring temperatures
around 11.9°C in and around 24
September, while RU-23 was in the
vicinity measuring temperatures
around 2°C higher 3 days later on 27
September. This kind of temperature

COLD POOL September 2013

U-23
10-26 Sep

12 Sep-150ct

- e 1 1 1 I
78°W 76°W 74°W 72°W 70°W 68°W

Figure 5 GliderPalooza-2013 ocean glider mapping of the
extent of the 6-26 September Mid-Atlantic Bight Cold Pool.

-30 RU-28 Zig-Zags 1-6
11-28 September 2013
D
. (1.00 deg C intervals) )
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Pressure [dbar]

-50

Figure 6 The inner shelf ocean glider RU-28 composite
TD section (based on the RU-23 Leg-3 Tin=9.789°C)
occupied 16-26 September 2013. The blue lines mark the
6 most seaward extents of the glider RU-28’s zig-zag
trajectory - running right-to-left from northeast to
southwest along coastal New Jersey.

variability can have profound effects on the biology in the vicinity.

Obviously glider observations alone cannot monitor such significant Cold Pool time-variability
everywhere in the region. To address the issue, MARACOQOS is combining the glider
observations with numerical data-assimilation coastal ocean models. In particular, the
EspressoV2 model (Zhang et al., 2010 a; b), which is assimilating a wide variety of data types
including available ocean glider data in near real-time, is delivering nowcasts and forecasts. An
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example of a MAB bottom
temperature forecast for 27 May
2013 (Figure 7) indicates that the
coldest Cold Pool water (6°C-8°C)
in this early part of the season is
concentrated in the northeast end of
the MAB. This is the water mass
that advects southwestward —
warming as it goes — to locals off of
New Jersey, Delaware and
Maryland by September. In the
future, it is this modeling
technology — with crucial assistance
by the insitu measurements of a
glider network - that will provide
weekly nowcast/forecast maps of
the Cold Pool disposition maps that
will be extremely useful to marine
resource managers. Figure 7 The EspressoV2 bottom temperature forecast for the
MAB on May 27, 2013. The color-coded bottom temperatures
illustrate the extent of the Cold Pool; and highlight a
Discussion particularly cold patch south of Long Island, NY.

The tantalizing coverage and
resolution afforded by GliderPalooza 2013, while gratifying, spur questions about Cold Pool
behavior and long-term change that are not resolved by this data set. Of interest is are that the
NOAA New England Fisheries Center survey results show that the MAB bottom temperatures
increased over the past few decades (Richardson et al, 2010; personal communication). The lack
of temperatures in the 6-7C range from 2013 is clearly not an indication of long-term change, but
these were common, not only in Bigelow’s (1933) early work, but also in later surveys (1970-
1980; Beardsley et al., 1976; Boicourt and Hacker, 1976). The NEFC results also suggested a
possible decrease in Cold Pool penetration to the southern reaches of the MAB. The relative
north-south constancy of Tmin in GliderPalooza 2013 may indicate continued penetration of this
feature to the south, but this question needs further examination.

Temperature 27-May-2013 12:00:00 Level 1
T T T T T T

-78 =77 -76 =75 -74 -73 -72 =71 -70 -69

Acknowledgments:

This research has benefitted from the assistance provided by Richard Arena; and been supported
in part through a NOAA grant NAO7NOS4730221for the implementation of the Mid Atlantic
Regional Association Coastal Ocean Observing System (MARACOOS).

References:

Beardsley, R.C., W.C. Boicourt, and D.V. Hansen (1976). Physical oceanography of the Middle
Atlantic Bight. The Middle Atlantic Continental Shelf and New York Bight, November 3-5,
1975, New York, N.Y. American Society of Limnology and Oceanography. Special
Symposium Series 2:20-34.

14 August 2015 Cold Pool: GliderPaloozal3 — MTS/IEEE OCEANS’15 8



Beardsley, R.C., and W.C. Boicourt, 1981. On estuarine and continental-shelf circulation in the
Middle Atlantic Bight. Evolution of Physical Oceanography. B.A. Warren and C. Wunsch,
Cambridge, MA, The MIT Press: 198-233.

Bigelow, H.B. 1933. Studies of the waters on the continental shelf, Cape Cod to Chesapeake
Bay. 1. The cycle of temperature. Pap. Phys. Oceangr. Meteorol. R(1): 94pp.

Boicourt, W.C. and P.W. Hacker, 1976. Circulation on the Atlantic continental shelf of the
United States, Cape May to Cape Hatteras, in Memoires de la Societe Royale des Sciences de
Liege, edited by J.C.J. Nihoul, pp. 187-200, Univ. of Liege, Liege, Belgium.

Brown, W.S., O. Schofield, S. Glenn, J. Kohut, W. Boicourt, 2015. “The Evolution of the Mid-
Atlantic Bight Cold Pool Based on Ocean Glider Observations”, SMAST Technical Report
15-03-01, pp35.

Flagg, C.N., C.D. Wirick, S.L. Smith, 1994. The interaction of phytoplankton, zooplankton and
currents from 15 months of continuous data in the Mid-Atlantic Bight, Deep Sea Res., 41,
411-436.

Gawarkiewicz, G. G., G. Lawson, R. E. Todd, A..J. Plueddemann, M. Andres, and J.
P.Manning, (2012), Direct interaction between the Gulf Stream and the shelf break south of

New England, Sci. Rep. 2,553, doi:10.1038/srep00553.

Houghton, R., R. Schlitz, R.C. Beardsley, B. Butman, and J. L. Chamberlin 1982. The Middle
Atlantic Bight cold pool: Evolution of the temperature structure during summer 1979. J.
Phys. Oceanogr, 12, 1019-1029.

Ketchum, B. H., and N. Corwin, 1964. The persistence of winter water on the continental shelf
south of Long Island, New York, Limnol. Oceangr., 9, 467-475.

Lentz, S., K. Shearman, S. Anderson, A. Plueddemann, and J. Edson, 2003. Evolution of
stratification over the New England shelf during the Coastal Mixing and Optics study,
August 1996-Junel997. J. Geophys. Res., 108 (C1), doi: 10.1029/2001JC001121, 2003.

Lentz, S.J., R.K. Shearman, and A.J. Plueddemann,. 2010.Heat and salt balances over the New
England continental shelf, August 1996 to June 1997. J. Geophys. Res., 115 (C7), doi:

10.1029/2009JC006073, 2003.

Linder, C. A., G.G. Gawarkiewicz, and R. S. Pickart, 2004. Seasonal characteristics of bottom
boundary layer detachment at the shelfbreak front in the Middle Atlantic Bight . J. Geophys.
Res., 109, C03049, doi::10.1029/2003JC002032,2004.

Malone, T.C., T.S. Hopkins, P.G. Falkowski, T.E. Whitledge, 1983. Production and transport of
phytoplankton biomass over the continental shelf of the New York Bight. Cont. Shelf Res., 1,
305-337.

Ou, H.W. and R. Houghton, 1982. A model of the summer progression of the cold-pool
temperature in the Middle Atlantic Bight. J. Phys. Oceanogr., 12, 1030-1036.

Schofield, O., Kohut, J., Glenn, S., Morell, J., Capella, J., Corredor, J., Orcutt, J., Arrott, M.,
Krueger, 1., Meisinger, M., Peach, C., Vernon, F., Chave, A., Chao, Y., Chien, S., Thompson,
D., Brown, W., Oliver, M., Boicourt, W. 2010. A regional Slocum glider network in the Mid-
Atlantic coastal waters leverages broad community engagement. Mar.Tech. Soc., 44(6): 64-

74.

Sullivan, M.C., R.K. Cowen and B.P. Steves. 2005. Evidence for atmosphere-ocean forcing of
yellowtail flounder (Limanda ferruginea) recruitment in the Middle Atlantic Bight. Fisheries
Oceanography. 14: 386-399.

Weinberg, J. R. 2005. Bathymetric shift in the distribution of Atlantic surf clams: response to
warmer ocean temperature. ICES J. Mar. Sci. 62:1444-1453.

14 August 2015 Cold Pool: GliderPaloozal3 — MTS/IEEE OCEANS’15 9



Zhang, W. G., J. L. Wilkin, and H. G. Arango, 2010a: Towards an integrated observation and
modeling system in the New York Bight using variational methods, Part I: 4DVAR Data
Assimilation. Ocean Modelling, (In Press).

Zhang, W., J. Wilkin and J. Levin, 2010b: Towards an integrated observation and modeling
system in the New York Bight using variational methods, Part II: Representer-based
observing system design, Ocean Modelling, doi: 10.1016/j.ocemod.2010.06.006.

14 August 2015 Cold Pool: GliderPaloozal3 — MTS/IEEE OCEANS’15 10



	Return to Main Menu
	Return to Previous View


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




