The occurrence and distribution of dinoflagellate cysts in U.K. waters is not well known.  Most cyst types found in this study have been recorded from U.K. waters, either as the cyst or motile stage.  However, some species found have not previously been reported.  Scrippsiella hangoei, a small, bloom forming species described from the Baltic Sea was recorded in 9 sediment samples.  In one sample, the sediment contained 8125 cysts of S. hangoei per ml of sediment.  Other cyst types found which have not been reported in British waters include Gymnodinium nolleri, Pentapharsodinium thyrrhenicum, Pyrophacous steini var.  vancampoae and a number of the tentatively identified Alexandrium species including A.  minutum and A.  leei.

Cysts thought to belong to potentially toxic, paralytic shellfish poisoning (PSP) causing species of the genus Alexandrium were recorded in 28 (25%) samples.  The cysts were identified as belonging to the genus Alexandrium based upon descriptions in the literature but it is recognised that exact identification requires the hatching and identification of the motile stage.  Five Alexandrium cyst types were identified.  Of these, cysts belonging to A.  tamarense / catanella (indistinguishable based upon cyst morphology) were most common, occurring in 19 (17%) of the samples at a maximum concentration of 1400 cysts per ml of sediment.

A total of 34 sediment slurry enrichment experiments were carried out, motile dinoflagellate cells were observed in 24 (70%) of these samples.  Several species not recorded during cyst surveys were found to be present in the cultures.  Katedinium sp.  were common in cultures but were not found in sediment analyses due to their small cyst size (10(m diameter).  In addition, for two sediment samples in which no cysts had been found, motile dinoflagellate stages hatched when cultured.  The numbers of samples reported to contain cysts is therefore most likely to be an underestimate of the total cysts present.

ZOOPLANKTON

Of the 89 zooplankton samples 95% contained organisms, the condition of which indicated that most were live at the time of collection.  This was confirmed during sampling as it was common to observe the zooplankton swarming to the light at the surface of the water when a deck hatch to the tank was opened (Pers.  obs.).  The numbers of organisms present in a sample ranged from 0.3 m3 to 325,355 m3.  The seven most commonly occurring organisms (present in >20% of the samples) are listed below (Table 5).

Table 5.  Zooplankton taxa present in over 20% of samples.

Taxa
Percentage of samples

Copepoda


   Juvenile stages of copepods
73

   Calanus spp.
56

   Harpacticoid spp.
50

   Temora spp.
26

   Acartia spp.
21

Larvae


   Barnacle naupli
41

   Bivalve larvae
28

   Polychaete larvae
26
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The most commonly observed organisms were juvenile stages of copepods; these were very difficult to identify with the limited time available and it was agreed  that identification should be restricted to the genus level.  The three most common calanoid copepods were all genera that are ubiquitous in European waters.  Harpacticoid copepods were also common, many are benthic species but may have been stirred up with the sediment during sampling or some may have been present in the water column.  The samples also contained the planktonic larvae of organisms whose adult stage is sedentary or benthic thus ballast water also provides a mechanism for the introduction of non-planktonic organisms.  The most common examples of such organisms were the larvae of barnacles, bivalves and polychaetes, which could not be identified to species but represented genera abundant in European waters.  In the laboratory culture experiments, a number of polychaete, barnacle and decapod larvae were reared to the adult stage.  The large percentage of samples containing larval stages make it difficult to determine whether the species present are native or non-native.
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Figure 14.  Number of zooplankton

Figure 15.  Number of zooplankton counts

recorded with days at sea.


with days at sea.

The diversity and total numbers of zooplankton were affected by the same factors as the phytoplankton.  Voyage length reduced the numbers and diversity of the zooplankton (Figures 14 and 15).  There was no change in the relative proportion of adult to larval stages with time in transit (Figure 16).
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Figure 16.  Relative proportion of larval stages per zooplankton sample with time at sea.

The majority of vessels (Table 2) are travelling from near continent and the results demonstrate large numbers of zooplanktonic organisms are able to survive such a journey.  However, although there is greater diversity and overall numbers of zooplankton after short journeys, some species are capable of surviving longer journeys.  This was demonstrated by the survival and growth to the adult stage of a megalopa larvae of Cancer irroratus, a non native American crab, collected from the ballast tank of an oil tanker that had been loaded 17 days previously in New York (Hamer et.al., 1998).  Tankers and bulk carriers tend to load all their ballast in one port and will carry large quantities of water of a similar quality and salinity, which will improve the chances of survival of the organisms on longer journeys.  This demonstrates how the ballast management aboard individual vessels will also have a significant impact on the survival of the organisms.  

As with phytoplankton, zooplankton numbers within ballast samples show seasonal peaks with greater numbers present in the ballast samples from temperate ports in the Spring (Apr/May) and at the end of Summer (Aug/Sep) (Figure 17).  These coincide with the higher numbers of phytoplankton.  The high numbers recorded in November were due to one vessel that had travelled from Nantes, (France) and had very high numbers of the harmless european estuarine species Eurytemora longicornis present in the ballast water.  A seasonal pattern such as this could be used to predict when there is more risk of species being introduced into ports and could be used to help implement control methods.  However, it should be noted that some vessels may have large numbers of zooplankton at other times of the year.
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Figure 17.  Zooplankton counts in ballast samples from temperate ports.

Sampling method also plays an important role in the numbers of zooplankton present in the samples (Figure 18).  It is however difficult to judge whether one method is more effective than another because as well as sampling method there are other factors to take into account e.g. season, type of vessel etc.  The project has been involved in an EU Concerted Action project, which has undertaken research into the best methods to use when sampling ballast water.  The ongoing EU project has established a framework to allow the future co-ordination of ballast water research.
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Figure 18.  Total copepods (+S.D.) with sampling method.

The influence of journey duration is shown in Figure 19 (a,b and c), the results of a cruise carried out from Ireland to Norway as part of an EU Concerted Action workshop.
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Figure19a.  Windspeed (Beaufort scale) experienced onboard ship during the oceangoing workshop.  Arrows indicate sampling periods.
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Figure19b.  Total suspended sediment (ml per litre) at different depths (S = surface; B = bottom) in the tank with time (see figure19a).
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Figure 19c.   Total Tintinnids (no.  per litre) at different depths (S = surface; B= bottom) in the tank with time (see figure 19a).

Organism survival and stratification were only studied within one tank during the voyage limiting the experimental validity.  The volume of total suspended sediment in the water column largely reflected wind speed (Figures 19a and 19b), with rough weather re-suspending significant amounts of sediment (Figure 19b).  Tintinnids, a class of loricate ciliates, were the dominant microzooplanktonic organisms.  There was a strong zonation pattern in water column with maximum numbers of tintinnids at the surface eight hours after ballasting, before rough weather mixed the tank (Figure 19c);  numbers had decreased considerably by day 3.  
DISCUSSION

This study has shown that every ballast water discharge has the potential for introducing non-native aquatic organisms.  The successful introduction of a non-native organism is dependent upon the interaction of several factors.  An introduction is more likely to occur when donor and recipient waters have similar physical characteristics such as temperature, salinity, nutrients, light levels and water quality.  The biological factors are more numerous and their interaction is of greater complexity and includes, for example, tolerance to the pumping procedure, tolerance to containment in a ballast tank and the ability to successfully compete with native organisms when introduced into a new environment.  

There are many variables affecting the occurrence of organisms within a ballast tank and there is no simple method of predicting which species may be present.  There were no obviously defined patterns of organism abundance and diversity in relation to salinity, time in transit or region of origin.  Due to sample variability, time consuming analysis and number of ballast operations taking place in British waters, the routine monitoring/screening of ballast water is an unrealistic option.  Emphasis should be placed on ballast water management strategies.  Other countries are proposing complex risk assessment strategies in an attempt to minimise introductions.  This may work effectively for intercontinental traffic but is unlikely to be a practicable method for the UK because of the high proportion of near continent traffic.

The IMO (MEPC, 1991) has adopted guidelines to minimise the introduction of non-native species and pathogens.  The main recommendation is that port ballast water is exchanged during transit in waters 200 miles offshore and more than 500m deep.  However, the majority of vessels entering English and Welsh ports originate from the near continent and would therefore neither be able to, or required to, comply with these guidelines.  In addition, there is evidence that organisms are more likely to survive short journeys.  Consequently, ports in England and Wales will be more at risk from secondary introductions from nearby populations of non-native species than they are from primary introductions from more distant ports.  The IMO also recommend that port states have information available regarding which species are present in port waters.  At present such a data set is not generally available and will need to be collected in a standardised form to have any validity.  Further international co-operation would be necessary, although an EU wide initiative might form the basis for such co-operation.

Sediments in ballast tanks are a cumulative record of the settlement of suspended material from the water pumped into the tank.  It is therefore impossible to predict the occurrence and species composition of dinoflagellate cysts in the sediments.  The presence of cysts in ballast tank sediments and in the water column is of particular concern because of their resistant nature, longevity and the fact that most toxic species form cysts.  Ballast water exchange as recommended by the IMO is unlikely to remove all sediment from the tanks and no satisfactory treatment/ management measures have been accepted further research is continuing in a effort to resolve this problem.

This study has shown that the sediment in any one tank is not necessarily representative of the whole ship, for example container ships have many tanks, but only a few of these are filled and emptied regularly, which further complicates management procedures.  

The disposal of sediments from ballast water tanks by dry dock facilities represents a potentially significant source of introductions, a problem recognised by the IMO by their recommendation for the provision of suitable disposal facilities.

Recorded non-indigenous species in UK coastal waters have had minimal impacts, but international experience and the precautionary principle dictates that further introductions should be avoided as far as possible because of the unpredictable effects and difficulty of eradication, once established.  

RECOMMENDATIONS TO MAFF

MAFF is responsible for management policy of the health impacts of introduced species.  The investigation of the potential for introductions is now the responsibility of the DETR.

· Move towards more detailed ballast water management to identify potentially harmful organisms possibly by risk assessment, rather than by vessel monitoring.

· Respond to, and implement, IMO proposals regarding port surveys, bloom monitoring and sediment disposal facilities.

· Investigate the significance of sediments discharged at dry dock facilities, and consider a screening process for dinoflagellate cysts similar to that in place for TBT contaminated material.

· Investigate the value of shallow sea ballast exchange or alternative methods of treatment of the ballast water carried on short voyages.

· Investigate the potential transport of pathogenic organisms via ballast water and sediments.

· Investigate the potential introduction of macrofaunal and meiofaunal organisms.
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_990860487.txt
��������Minitab Graph - Microsoft Word in M:\ballast\talks\PHYTOPLANKTON.doc������������������������������������������������������������������������X6������Í5��Minitab Graph - Microsoft Word in M:\ballast\talks\PHYTOPLANKTON.doc������������������������������������������������������������;; HMF V1.24 TEXT
;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "disable input,no update interrupts,use window id=2412")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.685294,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=76,light scaling=.00000")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "symbol1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text 0.579971 -0.669966 0 "90")))
		    (Segment "" (
		      (Text 0.453271 -0.669966 0 "80")))
		    (Segment "" (
		      (Text 0.32657 -0.669966 0 "70")))
		    (Segment "" (
		      (Text 0.19987 -0.669966 0 "60")))
		    (Segment "" (
		      (Text 0.0731695 -0.669966 0 "50")))
		    (Segment "" (
		      (Text -0.0535309 -0.669966 0 "40")))
		    (Segment "" (
		      (Text -0.180231 -0.669966 0 "30")))
		    (Segment "" (
		      (Text -0.306932 -0.669966 0 "20")))
		    (Segment "" (
		      (Text -0.433632 -0.669966 0 "10")))
		    (Segment "" (
		      (Text -0.560332 -0.669966 0 "0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((0.579971 -0.59997 0) (0.579971 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.453271 -0.59997 0) (0.453271 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.32657 -0.59997 0) (0.32657 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.19987 -0.59997 0) (0.19987 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.0731695 -0.59997 0) (0.0731695 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.0535309 -0.59997 0) (-0.0535309 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.180231 -0.59997 0) (-0.180231 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.306932 -0.59997 0) (-0.306932 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.433632 -0.59997 0) (-0.433632 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.560332 -0.59997 0) (-0.560332 
			     -0.639968 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text -0.669966 0.548377 0 "15")))
		    (Segment "" (
		      (Text -0.669966 0.172261 0 "10")))
		    (Segment "" (
		      (Text -0.669966 -0.203855 0 "5")))
		    (Segment "" (
		      (Text -0.669966 -0.579971 0 "0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.548377 0) (-0.639968 
			     0.548377 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.172261 0) (-0.639968 
			     0.172261 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.203855 0) (-0.639968 
			     -0.203855 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.579971 0) (-0.639968 
			     -0.579971 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=11")
		      (Polygon ((-0.177157 -0.749825 0) (0.177157 -0.749825 0) 
			(0.177157 -0.852707 0) (-0.177157 -0.852707 0)))
		      (Renumber (Text -0.177157 -0.83556 0 "Days at sea") 1 "L"
		       )
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Days at sea") 1 "L")))))
		    (Segment "" (
		      (Front ((Polyline ((-0.579971 -0.59997 0) (0.579971 
			   -0.59997 0)))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=26")
		      (Polygon ((-0.842143 -0.487603 0) (-0.842143 0.603306 0) 
			(-0.771711 0.603306 0) (-0.771711 -0.487603 0)))
		      (Renumber (Text -0.78345 -0.487603 0 "Number of zooplankt
on taxa") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Number of zooplankton taxa") 1 "
L")))))
		    (Segment "" (
		      (Front ((Polyline ((-0.59997 -0.579971 0) (-0.59997 
			   0.579971 0)))))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (User_Options "canbrush=1,brushsetup=0,grouping=0")
		  (Segment "" (
		    (User_Value 76)
		    (Marker -0.791331 -0.221779 0)))
		  (Segment "" (
		    (User_Value 75)
		    (Marker -0.922401 0.0376116 0)))
		  (Segment "" (
		    (User_Value 74)
		    (Marker -0.703952 -0.221779 0)))
		  (Segment "" (
		    (User_Value 73)
		    (Marker -0.944245 -0.0920836 0)))
		  (Segment "" (
		    (User_Value 72)
		    (Marker -0.922401 0.426697 0)))
		  (Segment "" (
		    (User_Value 71)
		    (Marker -0.769486 0.297002 0)))
		  (Segment "" (
		    (User_Value 70)
		    (Marker -0.0486049 -0.870255 0)))
		  (Segment "" (
		    (User_Value 69)
		    (Marker -0.747641 -0.0920836 0)))
		  (Segment "" (
		    (User_Value 68)
		    (Marker -0.725797 -0.481169 0)))
		  (Segment "" (
		    (User_Value 67)
		    (Marker -0.769486 -0.610864 0)))
		  (Segment "" (
		    (User_Value 66)
		    (Marker -0.507348 -0.481169 0)))
		  (Segment "" (
		    (User_Value 65)
		    (Marker -0.856866 0.556392 0)))
		  (Segment "" (
		    (User_Value 64)
		    (Marker -0.944245 0.686088 0)))
		  (Segment "" (
		    (User_Value 63)
		    (Marker -0.835021 0.0376116 0)))
		  (Segment "" (
		    (User_Value 62)
		    (Marker -0.703952 0.167307 0)))
		  (Segment "" (
		    (User_Value 61)
		    (Marker 0.91257 -0.481169 0)))
		  (Segment "" (
		    (User_Value 60)
		    (Marker -0.769486 0.556392 0)))
		  (Segment "" (
		    (User_Value 59)
		    (Marker -0.900556 0.0376116 0)))
		  (Segment "" (
		    (User_Value 58)
		    (Marker -0.878711 -0.74056 0)))
		  (Segment "" (
		    (User_Value 57)
		    (Marker -0.944245 0.297002 0)))
		  (Segment "" (
		    (User_Value 56)
		    (Marker -0.867788 -0.221779 0)))
		  (Segment "" (
		    (User_Value 55)
		    (Marker -0.944245 0.167307 0)))
		  (Segment "" (
		    (User_Value 54)
		    (Marker -0.878711 0.0376116 0)))
		  (Segment "" (
		    (User_Value 53)
		    (Marker -0.922401 -0.221779 0)))
		  (Segment "" (
		    (User_Value 52)
		    (Marker -0.900556 -0.610864 0)))
		  (Segment "" (
		    (User_Value 51)
		    (Marker -0.703952 -0.221779 0)))
		  (Segment "" (
		    (User_Value 50)
		    (Marker -0.791331 -0.221779 0)))
		  (Segment "" (
		    (User_Value 49)
		    (Marker -0.551037 -0.870255 0)))
		  (Segment "" (
		    (User_Value 48)
		    (Marker -0.245209 0.0376116 0)))
		  (Segment "" (
		    (User_Value 47)
		    (Marker -0.878711 0.556392 0)))
		  (Segment "" (
		    (User_Value 46)
		    (Marker -0.769486 -0.221779 0)))
		  (Segment "" (
		    (User_Value 45)
		    (Marker -0.856866 0.426697 0)))
		  (Segment "" (
		    (User_Value 44)
		    (Marker -0.922401 0.0376116 0)))
		  (Segment "" (
		    (User_Value 43)
		    (Marker -0.529193 0.167307 0)))
		  (Segment "" (
		    (User_Value 42)
		    (Marker -0.572882 -0.481169 0)))
		  (Segment "" (
		    (User_Value 41)
		    (Marker -0.944245 0.167307 0)))
		  (Segment "" (
		    (User_Value 40)
		    (Marker -0.911478 0.945478 0)))
		  (Segment "" (
		    (User_Value 39)
		    (Marker -0.430891 -0.221779 0)))
		  (Segment "" (
		    (User_Value 38)
		    (Marker -0.747641 0.426697 0)))
		  (Segment "" (
		    (User_Value 37)
		    (Marker -0.856866 0.297002 0)))
		  (Segment "" (
		    (User_Value 36)
		    (Marker -0.878711 0.0376116 0)))
		  (Segment "" (
		    (User_Value 35)
		    (Marker -0.791331 -0.481169 0)))
		  (Segment "" (
		    (User_Value 34)
		    (Marker -0.856866 0.556392 0)))
		  (Segment "" (
		    (User_Value 33)
		    (Marker -0.878711 -0.610864 0)))
		  (Segment "" (
		    (User_Value 32)
		    (Marker -0.856866 -0.74056 0)))
		  (Segment "" (
		    (User_Value 31)
		    (Marker -0.813176 0.297002 0)))
		  (Segment "" (
		    (User_Value 30)
		    (Marker -0.813176 0.426697 0)))
		  (Segment "" (
		    (User_Value 29)
		    (Marker -0.638417 -0.870255 0)))
		  (Segment "" (
		    (User_Value 28)
		    (Marker -0.616572 -0.610864 0)))
		  (Segment "" (
		    (User_Value 27)
		    (Marker -0.922401 -0.221779 0)))
		  (Segment "" (
		    (User_Value 26)
		    (Marker -0.922401 -0.351474 0)))
		  (Segment "" (
		    (User_Value 25)
		    (Marker -0.878711 0.556392 0)))
		  (Segment "" (
		    (User_Value 24)
		    (Marker -0.878711 -0.0920836 0)))
		  (Segment "" (
		    (User_Value 23)
		    (Marker -0.769486 0.0376116 0)))
		  (Segment "" (
		    (User_Value 22)
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		    (Marker -0.922401 0.426697 0)))
		  (Segment "" (
		    (User_Value 19)
		    (Marker -0.922401 -0.481169 0)))
		  (Segment "" (
		    (User_Value 18)
		    (Marker -0.813176 0.426697 0)))
		  (Segment "" (
		    (User_Value 17)
		    (Marker -0.922401 -0.481169 0)))
		  (Segment "" (
		    (User_Value 16)
		    (Marker -0.813176 0.167307 0)))
		  (Segment "" (
		    (User_Value 15)
		    (Marker -0.682107 0.167307 0)))
		  (Segment "" (
		    (User_Value 14)
		    (Marker -0.835021 -0.221779 0)))
		  (Segment "" (
		    (User_Value 13)
		    (Marker -0.769486 -0.221779 0)))
		  (Segment "" (
		    (User_Value 12)
		    (Marker -0.900556 0.0376116 0)))
		  (Segment "" (
		    (User_Value 11)
		    (Marker -0.856866 -0.74056 0)))
		  (Segment "" (
		    (User_Value 10)
		    (Marker -0.922401 -0.351474 0)))
		  (Segment "" (
		    (User_Value 9)
		    (Marker -0.878711 -0.870255 0)))
		  (Segment "" (
		    (User_Value 8)
		    (Marker -0.922401 -0.74056 0)))
		  (Segment "" (
		    (User_Value 7)
		    (Marker 0.344603 -0.351474 0)))
		  (Segment "" (
		    (User_Value 6)
		    (Marker -0.900556 -0.610864 0)))
		  (Segment "" (
		    (User_Value 5)
		    (Marker -0.856866 -0.610864 0)))
		  (Segment "" (
		    (User_Value 4)
		    (Marker -0.900556 -0.74056 0)))
		  (Segment "" (
		    (User_Value 3)
		    (Marker -0.944245 -0.610864 0)))
		  (Segment "" (
		    (User_Value 2)
		    (Marker -0.900556 -0.481169 0)))
		  (Segment "" (
		    (User_Value 1)
		    (Marker -0.944245 -0.481169 0)))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
���indow -1 1 -1 1)
    (User_Options "toplayer=1")))))
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