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Presentation Notes
This module covers the types of analyses that are planned for samples, and the specifics of topside stabilization and processing for shipment of each. 



• Three Person Team: 2 processors & 1 snorkeler 
 

• Collect information for a ‘case history’ 
i.e., site history, inputs to the system, weather 
conditions, unusual conditions or observations 
 

• Photo documents above water line 
operations 
 

• Stabilizes, processes, and ships samples 
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The Support Team’s role includes land and on-water “support”.  Ideally this is a 3 person team, 2 sample handlers and 1 snorkeler to ferry samples in a timely manner to the boat from divers who use floats to send samples to the surface. The sample handlers also are responsible for collecting a case history for the days of collection,  photo-documenting any topside operations and keeping accurate records for each sample being processed. The important role they play in sample stabilization and processing will be the focus of this section. 



 Monitors Pelican Floats for Survey Team 
 

 Ferries samples to the boat, sent from divers 
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The Snorkeler on the support team plays a critical role in minimizing the time between sample collection and topside processing. This also prevents divers from having to surface frequently to deliver samples to the boat.



    
Support Team- Sample Technician  

 
Each sample has a predetermined experimental 

or analytical role, which defines how each will 
be processed on the boat. 
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(Click for pictures at beginning and end) The Sample Technician will receive each type of sample on the boat, and will need to know how to process it according to the analytical role of each.  A checklist has been created to aide in this process. 



*Note- these are opposite the order of Sampling 
 
Tissue-P – Most Time Sensitive 
Tissue-F 
Tissue-B 
Swab Mucus  
Sediment 
Water 
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A crucial issue for the Sample Technician is the time-sensitivity of some of the samples.  For this reason, samples are processed in the opposite order they were collected. 



TOP-SIDE Sample Processing- Ambient Temp Bucket of Water to Wash 
Samples 

Bounty Paper Towel 

Cooler for Ambient Storage 
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Due to time sensitivity, it is important to have all topside processing gear ready and pre-labeled.



 Most Time Sensitive Samples 
 Need to be processed in shaded  
    area away from direct sunlight 
 
 Rinse mucus from tissue by swishing 

in clean seawater 
 

 Dab on Bounty® paper towel 
 

 Wrap in aluminum foil with a 
waterproof paper label  
 
 Place in Cryoshipper 
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The protein samples are the most time sensitive and are therefore processed first. They need to be processed in a dark or shaded area, wrapped in aluminum foil with a label made from waterproof paper included with the sample.



Histological samples 
 Transfer tissue biopsy to a 50cc polypropylene 

tube with 25 mL of fixative, i.e., Z-fix diluted 4:1 
with sterile ASW (35ppt)  for 5cm divot or branch;  
3-5 ml fixative for 1.5cm divot 
 
 Ratio of tissue to fixative:  
at least 1:10 

 
 Hold at ~25°C (Store in cooler) 

 
 DO NOT FREEZE 
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Histological samples are coral tissue that need to be transferred to a 50cc polypropylene tube that has been pre-filled with 25mL of an appropriate fixative for branch tips approx. 1-2 inches long or 5 cm divots from massive corals. For smaller biopsies of approximately 1.5 cm diameters 3-5 ml of fixative will be sufficient.   The histological samples should be held at ambient seawater temperature while on the boat and then held at ~25 degrees Celsius until they are histologically processed. These samples should NEVER be FROZEN. 



Microbiology samples    (H-B, U-B, D-B, R-B) 
 Keep in Whirlpak ®, add sterile artificial sea water if 

needed, keep at ambient temperature in cooler 
until processed 
 
 At field lab, homogenize with sterile mortar and 

pestle 
 
 Flash freeze half of homogenate in dry shipper 

 
 Plate other half of homogenate on marine agar or 

similar media 
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The tissue collected for microiological analysis is to be kept at ambient sea temperature until they can be processed in a field lab. 



Microbiology samples    (H-B, U-B, D-B, R-B) 
- At field lab, homogenize with sterile mortar and 

pestle 
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To process samples for culturable bacteria, homogenize fresh coral tissue with a sterile mortar and pestle, adding sterile sea water as necessary to make a slurry. 



Microbiology samples    (H-B, U-B, D-B, R-B) 
 Flash freeze half of homogenate in dry shipper for 

molecular analyses 
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A portion of the tissue homogenate is flash frozen in a liquid nitrogen vapor shipper.



Microbiology samples    (H-B, U-B, D-B, R-B) 
 Plate other half of homogenate on marine agar or 

similar media 
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A portion of the homogenate slurry is plated at differing dilutions sufficient to  grow isolated colonies.



 Epicenter swabs 
 break off tip 
  place tip in cryovial and into cryoshipper 
 DO NOT ATTEMPT WITH COMMON COTTON SWABS 
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Special swabs for collecting DNA can be used to collect surface mucus from coral for microbial community analyses. After collection the tip of the swab is broken off into a cryovial and preserved frozen until DNA extraction. CAUTION DO NOT USE COMMON COTTON SWABS FOR THIS PROCEDURE.



Mucus will be collected in 
3ml syringes; H-M and D-M 
 

These samples will be split 
into cryovials for either 
molecular analysis or 
conventional 
microbiological culturing 
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Mucus samples should be split.  Half should be placed in a cryovial and frozen in the dryshipper, the other half should be kept at ambient temp. and cultured on media as soon as possible. 



Molecular samples (half) 

▪ Placed in a cryogenic vial 
▪ Immediately flash freeze in a dry 

shipper  
 

Microbiology samples (half) 

▪ Keep at ambient seawater 
temperature in screw top vials 
▪ Culture on media as soon as 

possible 
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Mucus samples destined for molecular analyses are flash frozen and those destined for microbiological analyses will be maintained at ambient seawater temperature and cultured ASAP.



Sediment  
 Invert tube and shake 

 
 Loosen cap and decant water into 2mL cryovial 
 Store at ambient temperature  
 Plate at Field Lab 
 

 Leave air space, 
  ~2cm between sample and cap 

 
 Cap sediment tightly  

 
 Freeze in dry shipper  
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Sediment tubes should be inverted and shaken.  The suspended solution should be poured into a 2mL cryovial, and stored at ambient temperature until it can be plated.  The remaining sample should be capped and frozen in the dryshipper. 



Molecular sample (half)    
 Transfer from syringe to  
      2.0 mL cryovial 
 Place in dry shipper 

 
Microbiology sample (half) 
 Transfer from syringe to  
      2.0 mL cryovial 
 Keep at ambient temperature 
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Water samples should be split and transferred to two - 2 ml cryovials - half stored in the dry shipper and half at ambient temp. 



 Contaminants/ Toxicology 
 Parasitology 

 
Specialized collection techniques are 

required for these analyses.  
A specialist in each field should be called 

on as conditions warrant.  
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If contaminant, parasitology, or other specialized sample collections are desired for an investigation, other resources should be consulted for specific protocols. 



 Logistics Chief and Support team 
 
 Catalog samples 
 Track and label all samples 
 Label and link digital photos to samples 
 Download GPS coordinates and upload to GIS 
 Prepare to ship time-sensitive samples 
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At the end of each day of sample collection and processing, the Logistics Chief and Sample Technician will catalog all samples, track and label them, link all photos to samples, and prepare to ship samples.



• Contact Lab 

• Ensure proper packaging  

•$25K DOT fines for leaky samples 

• Label dry shippers as non-regulated to avoid 
concerns.  

• Follow up with lab to ensure arrival of samples to 
appropriate person 
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Effective shipping requires that laboratories receiving the samples be contacted , samples be packaged and labeled properly, and follow-up contact be made to ensure safe arrival not just to the lab, but to the contact person expecting them. 



 Biochemical 
 Cellular Diagnostic 
 Microbiology 
 Molecular Microbiology 
 Histology 
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 Swabs 
 Coral Mucus 
 Coral Fragment 
 Water 
 Sediment 
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For molecular and microbiology analyses, swab samples, mucus, tissue, water and sediment are collected. 



Tissue 
 Clippings 
 Cores 
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For histology, tissue samples will be collected, which may include clippings or cores depending on the type of coral affected. 



Histopathology 
 
Used to characterize the microscopic morphology of 

disease 
 
Provides systematic evaluation of cellular changes that 

occur in disease, determines tissues affected and 
whether foreign organisms (bacteria, metazoa, 
protistans, viruses) are visible.  
 
 

 http://www.hawaii.edu/HIMB/HawaiiCoralDisease/histology.htm 
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Histological analyses are used to characterize the microscopic morphology of a disease.  This practice evaluates cellular changes that occur in diseased organisms, identifies the tissues affected, and whether or not microorganisms are present. 



Microbiology 
 

Culture-dependent: 
used to isolate and 
identify coral-
associated microbes 
from lesions, healthy 
tissue or mucus 
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The goal of the culture-dependent microbiology techniques is to isolate and identify the microbes associated with both affected and unaffected coral. 



Molecular Microbiology 
Culture-independent:  
 isolate DNA and RNA from coral 

lesions, healthy tissue or mucus  
 
 use ribosomal or other sequence 

information to identify bacterial 
community members and 
evaluate changes in those 
communities 
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Culture independent microbiological analyses, on the other hand, are molecular techniques used to isolate DNA and RNA from all types of samples; the changes are used to identify changes in bacterial communities. 



Biochemical - Cellular  
 Analyses  measure levels of indicators of 

physiological status or pathological state of the 
organism.  These include indicators of such as 
protein metabolism, genetic integrity, anti-
oxidants, detoxification. 
 

 Identification of bacterial proteins may aide in the 
identification of the disease-causing agent in a 
coral disease outbreak.  
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Biochemical analyses investigate many cellular processes and metabolic cycles.  Specific changes in structure and function of DNA, RNA and proteins as well as increases and decreases in metabolite production may give very specific information about the disease state. The identification of bacterial proteins may aide in identification of a disease agent in this case. 
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