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12.0  Microzooplankton – Tintinnids TC \l2 "12.0  Microzooplankton – Tintinnids (Barbara Costas)

12.1 Cruise Objectives TC \l3 "12.1 Cruise Objectives
The objective was to sample the epipelagic and if possible mesopelagic regions of the tropical/subtropical waters west of the mid-Atlantic ridge to collect and identify tintinnids.  This includes both traditional identification through preservation with Lugol’s Iodine Solution acetic (Lugol’s) as well as amplification the internal transcribed spacer region (ITS) of the rDNA gene and potentially the COI region as well.

12.2 Sampling TC \l3 "12.2 Sampling
Two basic approaches to sampling were used for the collection and identification of tintinnids.  The first sampling approach involved collection of bulk water from two depths via a single 30L Niskin bottle.  The second sampling approach involved examining samples collected in the smaller nets (1/4-m MOCNESS, Reeve net, and various hand-deployed Ring nets) and picking out individual tintinnids for identification and DNA sequencing.  Table 9 contains the details of the various sampling activities at the Stations.

12.2.1 Bulk Water Sampling: A total of 60L of water was used per depth, so water was combined from two casts.  From this water a sample (500ml) was taken for later chlorophyll a and pigment analysis (via High Profile Liquid Chromatography, or HPCL) by filtering onto a borosilicate glass fiber filter and preserving at -80°C.  A 500 ml sample of water was preserved with Lugol’s to a final concentration of 5%.  This water will be examined via microscopy back at the University of Connecticut’s Department of Marine Sciences (UCONN DMS) for identification and enumeration of the tintinnids to at least genus level.  Any naked ciliates will also be enumerated and identified where possible.  The water was then concentrated gently via reverse filtration using a 20 m sieve.  The concentrated water was then separated into five aliquots (1/2, 1/6th [two replicates], and 1/18th [two replicates] of the concentrate volume) and filtered onto 3.0 m cellulose nitrate filter.  Filters were placed into 1.5 ml tubes and stabilized with a DNA prep buffer.  Upon returning to UCONN DMS, DNA will be extracted from the filters and primers specific to the Phylum Ciliophora and Class Spirotrichea will be used to amplify the ITS region.  Libraries of the ciliates present at the various depths and locations will then be created allowing for comparison between depths and stations.  

Table 9.  Sampling activities associated with Tintinnid identification during the cruise.  The table contains the cruise event number, station and cast information, and sampling activities and depth.

	Event Number
	Station
	Cast
	Sampling Activity
	Depth

	RB10306.004
	1
	2
	10m Hand Ring Net
	10m

	RB10406.004
	1
	1
	Niskin bottles
	10m & 75m

	RB10406.008
	1
	2
	¼ mocness
	500-350m, 350-200m, 200-150m, 150-100m, 100-75m, 75-50m, 50-25m, and 25-0m

	RB10406.010
	1
	2
	Reeve Net
	500m

	RB10606.003
	2
	2
	Niskin bottles
	15m & 75m

	RB10606.005
	2
	3
	Reeve Net
	500m

	RB10906.002
	3
	5
	Reeve Net
	200m

	RB10906.009
	3
	3
	Niskin bottles
	15m & 75m

	RB10906.016
	3
	2
	10m Hand Ring Net
	10m

	RB11306.002
	4
	7
	Reeve Net
	200m

	RB11306.007
	4
	2
	5m Hand Ring Net
	15m

	RB11306.011
	4
	5
	64m Hand Ring Net
	Surface

	RB11306.016
	4
	4
	Niskin bottles
	45m & 100m

	RB11306.014
	4
	8
	Reeve Net
	200m

	RB11506.003
	5
	9
	Reeve Net
	200m

	RB11506.014
	5
	5
	Niskin bottles
	40m & 100m

	RB11506.012
	5
	10
	Reeve Net
	200m

	RB11706.006
	5
	6
	¼ mocness
	350-230m, 230-170m, 170-150m, 150-120m, 120-110m, 110-90m, 90-70m, 70-0m

	RB11706.008
	12
	5
	Reeve Net
	200m


12.2.2 Net Collection:  

12.2.2.1 Quarter-meter MOCNESS nets: Where possible, a sub-sample of the ¼-m MOCNESS live fraction was examined for the presence of any swimming (live) tintinnids and/or empty loricas.  A sampling of empty loricas was preserved in Lugol’s for further identification back at UCONN DMS.  If any “live” animals (swimmers) were seen, they were pulled from the sub-sample, photographed, and set aside for DNA analysis through single cell PCR amplification and sequencing of the ITS region, and if possible COI.  This work will be completed at UCONN DMS, although preliminarily analysis of preserved loricas was conducted during the cruise.  Table 10 contains preliminary identification data based on the lorica analysis.

Table 10.  List of ciliates found in the various net casts examined.  The event number matches the cruise event log and Table 9.  Tintinnid designation was the preliminary number given to tintinnids (or nakeds) based on lorica shape and size as well as swimming behavior (live).  Please refer to Appendix 5 for images and preliminary identification of the tintinnids listed.  The comment column describes how the tintinnid (or naked) was processed.

	Event Number
	Tintinnid  Designation
	Comments

	RB10306.004
	Tin 1
	Individual single cells picked from ½ of sample.  Also digital images and Lugol’s preserved sample.

	
	Tin 2
	Individual single cells picked from ½ of sample.  Also digital images and Lugol’s preserved sample

	
	Tin 3
	Individual single cells picked from ½ of sample. Lugol’s preserved sample.

	
	
	

	RB10406.008
	
	

	1. Net 1
	Tin 2 and Tin 8
	Lugol’s preserved sample (no lives)

	2. Net 2
	Tin 2, 3, 5, and 6
	Lugol’s preserved sample (no lives)

	3. Net 3
	Tin 2, 3, 5, 6, and 8
	Lugol’s preserved sample (no lives)

	4. Net 4
	Tin 2, 3, 5, 6, and 8
	Lugol’s preserved sample (no lives)

	5. Net 5
	Tin 2, 2a, 3, 6
	Lugol’s preserved sample (no lives)

	6. Net 6
	Tin 2, 2a
	Lugol’s preserved sample (no lives)

	7. Net 7
	No loricas observed
	Lugol’s preserved sample (no lives)

	8. Net 8
	Tin 3 and 6
	Lugol’s preserved sample (no lives)

	
	
	

	RB10406.010
	Tin 2
	Individual single cells picked from sample. Lugol’s preserved sample.

	
	Tin 5
	Individual single cells picked from.  Also digital images and lugol’s preserved sample.

	
	Tin 6
	Individual single cells picked from.  Also digital images and lugol’s preserved sample.

	
	Tin 7
	Individual single cells picked from sample. Lugol’s preserved sample.  No picture

	
	Tin 8
	Individual single cells picked from sample. Lugol’s preserved sample.  No picture

	
	
	

	RB10606.005
	Tin 8
	Individual single cells picked.  Individuals placed into DNA buffer (bulk). Picture and Lugol’s preserved.

	
	Tin 2
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved.

	
	Tin 2a
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved.

	
	Tin 9
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved.

	
	Tin 6
	Individual single cells picked.  Individuals placed into DNA buffer (bulk). Picture and Lugol’s preserved.

	
	Tin 5
	Individual single cells picked.  Individuals placed into DNA buffer (bulk). Picture and Lugol’s preserved.

	
	Tin 10
	Individual single cells picked.  Individuals placed into DNA buffer (bulk). Picture of live.

	
	
	

	RB10906.002
	Tin 11
	Individual single cells picked.  Individuals placed into DNA buffer (bulk). Picture and Lugol’s preserved.

	
	Tin 2
	Individuals placed into DNA buffer

	
	Tin 12
	Individual single cells picked.  Picture of live.

	
	Tin 13
	Individual single cells picked.  Individuals placed into DNA buffer (bulk). Picture and Lugol’s preserved.

	
	Tin 14
	Individual single cells picked.  Individuals placed into DNA buffer (bulk). Picture and Lugol’s preserved.

	
	Tin 6
	Individuals placed into DNA buffer

	
	Tin 5
	Individual single cells picked

	
	
	

	RB10906.016
	Tin 11
	Few, but picked individuals and placed into DNA buffer

	
	
	

	RB11306.002
	Tin 2
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved.

	
	Tin 11
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved

	
	Tin 15
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved

	
	Tin 16
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved

	
	Tin 17
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and Lugol’s preserved

	
	Tin 18
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).  Picture and lugol’s preserved

	
	Tin 9
	Individual single cells picked.  Picture and Lugol’s preserved.

	
	Tin 19
	Individual single cells picked.  Picture and Lugol’s preserved.

	
	Tin 2a
	Individual single cells picked

	
	Tin 5
	Individual single cells picked.  Individuals placed into DNA buffer (bulk).

	
	Tin 14
	Individuals placed into DNA buffer.

	
	Tin 20
	Individual single cells picked.  Picture and Lugol’s preserved

	
	Tin 8
	Saw empty loricas

	
	
	

	RB11306.007
	Naked A
	Individual single cells picked.  Picture and Lugol’s preserved

	
	Naked B
	Picture and Lugol’s preserved

	
	Naked C
	Picture and Lugol’s preserved

	
	Tin 19
	Individual single cells picked

	
	
	

	RB11306.011
	Tin 19
	Individual single cells picked

	
	
	

	RB11306.014
	Tin 15
	Individuals placed into DNA buffer

	
	Tin 17
	Individuals placed into DNA buffer

	
	Tin 19
	Individuals placed into DNA buffer

	
	Tin 14
	Individuals placed into DNA buffer

	
	Tin 5
	Individuals placed into DNA buffer

	
	Tin 16
	Individuals placed into DNA buffer

	
	Tin 2
	Individual single cells picked

	
	
	

	RB11506.003
	Tin 11
	Individual single cells picked.  Picture and Lugol’s preserved.

	
	Tin 16
	Individual single cells picked.  Picture and Lugol’s preserved.

	
	Tin 19
	Individual single cells picked.  Picture and Lugol’s preserved.

	
	Naked 21
	Individual single cells picked.  Picture and Lugol’s preserved.

	
	Tin 15
	Individual single cells picked.  Picture of live.

	
	Tin 22
	Individual single cells picked.  Picture of live.

	
	Tin 17
	Individual single cells picked.  Picture of live.

	
	Tin 5
	Individuals picked into DNA buffer

	
	Tin 8
	Saw empty loricas

	
	Tin 20
	Saw empty loricas

	
	
	

	RB11506.012
	Tin 16
	Individuals picked into DNA buffer

	
	Tin 11
	Individuals picked into DNA buffer

	
	Tin 19
	Individuals picked into DNA buffer

	
	Tin 5
	Individuals picked into DNA buffer

	
	
	

	RB11706.006
	
	

	1. Net 1
	
	No tintinnids seen (empty loricas or live)

	2. Net 2
	
	No tintinnids seen (empty loricas or live)

	3. Net 3
	Tin 20

Tin 17

Tin 22
	Individual picked for single cell.  Picture of live.  Also preserved empty loricas.

Preserved empty loricas (Lugol’s)
Preserved empty loricas (Lugol’s)

	4. Net 4
	Tin 20

Tin 22
	Preserved empty loricas (Lugol’s)
Preserved empty loricas (Lugol’s)

	5. Net 5
	Tin 6

Tin 20
	Individual picked for single cell.  Picture of live.

Preserved empty loricas (Lugol’s)

	6. Net 6
	Tin 22
	Preserved empty loricas (Lugol’s)

	7. Net 7
	Tin 8

Tin 22
	Preserved empty loricas (Lugol’s)
Preserved empty loricas (Lugol’s)

	8. Net 8
	
	No tintinnids seen (empty loricas or live)

	
	
	

	RB11706.008
	
	

	
	Tin 19
	Individual single cells picked.  Picture of live

	
	Tin 11
	Individual single cells picked.  Picture of live.

	
	Tin 16
	Individual single cells picked.  Picture of live.

	
	Tin 15
	Individual single cells picked.  Picture of live.

	
	Tin 23
	Individual single cells picked.  Picture of live.

	
	Tin 20
	Saw empty loricas.


12.2.2.2.  Sixty-four um Reeve Net Tows: Water from Reeve Net tows was passed through a 150 m mesh and then concentrated via gentle filtration with a 20 m mesh.  This concentrate was then examined for live tintinnids.  Assumed similar species (based on general characteristics and swimming pattern) were then picked.  Digital photos were taken, some were preserved with Lugol’s for further identification back at UCONN DMS, and others set aside for DNA analysis through single cell PCR amplification and sequencing of the ITS region, and for many the COI region as well.  In addition, “same species” that seemed abundant were put into DNA prep buffer, which will allow extraction of the entire genome.  Most single cell PCRs (Stations 1-4) were completed on-board the R/V Ron Brown, however Station 5 and the actual sequencing analysis will be completed at UCONN DMS.  Table 10 contains preliminary identification based on lorica analysis.

12.2.2.3.  Surface Ring Net Tows (5, 10, and 64 m):  Samples from several tows were examined for the presence of tintininds.  Live tintinnids were picked, photographed, and where possible preserved in Lugol’s for identification and others set aside for DNA (single cell) analysis.  The PCR amplification for these samples was completed on the R/V Ron Brown, but sequence analysis of the ITS region and potentially COI region will be completed at UCONN DMS.  Table 10 contains any preliminary identification data based on lorica analysis.  Note that the surface tows throughout the cruise had no or very few tintinnids, therefore limited samples exist from these tows.

12.3 Discussion/Preliminary Observation TC \l3 "12.3 Discussion/Preliminary Observations

Little sampling of this region has previously been done in regards to the tintinnid community.  Preliminary work has identified 22 potential tintinnid species and one potential naked ciliate species (“nakeds”).  Appendix 5 contains images and preliminary identification where possible.  Further examination of the preserved samples as well as finalizing the DNA analysis will clarify the number of species picked and identified.  In addition, it is expected that examination of the

preserved samples will provide for additional species, i.e. those smaller tintinnids that could not be properly captured in the relatively large-mesh nets (64 m).  

The cruise produced ten community DNA samples (two depths each station) and ten corresponding preserved water samples from the bulk water sampling.  In addition, there are Lugol’s preserved water samples from the various Reeve Net samples as well as individual loricas preserved from the these and other net samples (see Table 9).  Over 500 tintinnid were picked for single cell DNA analysis (this includes multiples from assumed similar species), as well as an additional 400 animals placed into DNA prep buffer for bulk extraction of potentially 12 preliminarily identified species.

Prior to the cruise, we would have expected to find the tintinnids in the upper water column, i.e. near the phytoplankton (their expected food source).  Examination of the samples from the various surface (to 15 m) ring net tows indicates that, at least at the five stations sampled, the tintinnid community is generally below 15 m.  The two ¼-m MOCNESS tow samples that were examined for tintinnids (only net system capable of capture), indicates that the tintinnid biomass is quite deep in the water column, and in the case of the MOC¼ cast 2, down to 500m.  In fact, in both MOC¼ casts 2 and 6 no tintinnid loricas (or swimmers) were found to be in the samples from the top net (surface waters).

[image: image1.wmf]
Figure 14.   Distribution of tentative species found by station.  Blocks are only representative of presence/absence, not abundance.  Station 4 had the most diversity followed by Station 5.  Several tentative species were found at multiple stations.
The overall diversity of the tintinnids based on the preliminary work and identification indicates the most species at Stations 4 and 5.  There is also the potential that several of the same species were present throughout much of the sampling region, including one at Stations 1 through 4 and two at Stations 2 through 5.  (See Table 10 and Figure 14).  Preliminary work does not indicate that any one species was present at all five stations; however, the analysis of the bulk water DNA may show otherwise.

APPENDIX 5.  Tintinnid images and designations TC \l1 "APPENDIX 5.  Tintinnid images and designations followed by preliminary ID to family and genus if possible.  Picture includes measurements of lorica length and lorica oral opening.  Note, non-live pictures are from lugol’s preserved samples and color is not indicative of living tintinnid.

TIN 1

Preliminary ID – Famliy: Dictyocystidae, Genus: Dictocysta
TIN 2a

Preliminary ID – Family: Undellidae, Genus: Undella
TIN 2b
Preliminary ID – Family: Undellidae, Genus: Proplectella 
TIN 3

Preliminary ID – Family: Cyttarocylidiae.  Although ID is weak.

TIN 4 (No Figure)

Preliminary ID – This is probably same as TIN 2

TIN 5

Preliminary ID – Family: Codonellidae, Genus: Codennella 

TIN 6

Preliminary ID – Family: Petalotrichidae?

TIN 7 (No Figure)

Preliminary ID – No ID yet.  Need to look at preserved sample.

TIN 8

Preliminary ID – Family: Codonellopsidae, Genus: Codonellopsis

TIN 9

Preliminary ID – Family: Petalotrichidae, Genus: Petalotricha

TIN 10

Preliminary ID – No tentative ID yet

TIN 11

Preliminary ID – Family: Rhabdonellidae, Genus: Rhabdonella 

TIN 12

Preliminary ID – Family: Xystonellidae, Genus: Xystonella
TIN 13

Preliminary ID – Family: Undellidae, Genus: Amplectella
TIN 14

Preliminary ID – Family: Xystonellidae, Genus: Xystoneliopsis
TIN 15

Preliminary ID – Family: Tintinnidae, Genus: Eutintinnus 

TIN 16

Preliminary ID – Family: Rhabdonellidae, Genus: Rhabdonella 

TIN 17

Preliminary ID – Family: Xystonellidae, Genus: Xystonella 

TIN 18

Preliminary ID – Family: Rhabdonellidae, Genus: Rhabdonella 

TIN 19

Preliminary ID – No preliminary ID yet 

TIN 20

Prelilminary ID – No preliminary ID yet

NAKED 21

Preliminary ID – No preliminary ID yet

TIN 22

Preliminary ID – No preliminary ID yet

TIN 23 (No Figure)

Preliminary ID – No preliminary ID
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