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ABSTRACT

This paper reports on the findings of research conducted to investigate if there was a problem in the tactical judgment of the Commanding Officer of a United States Navy Warship, after a decision was made to engage an alleged inbound hostile fighter aircraft.  The aircraft was later found to be a civilian passenger airliner.  Four questions relating to the issues are addressed. The first question discusses the actions taken based on specified elements of recorded electronic profile data. The second question discusses the actions taken based on the lack of communication by the aircraft. The third question discusses if the decision to fire on the target was based on tragic events of 1986 and 1987 that influenced the exteriority in which United States Naval units operated in the Persian Gulf.  The final question discusses if correct procedures where followed based on a governing doctrine of instructions.  Research sources include military publications, periodicals, technical reference manuals, and personal experiences and qualifications in the area of Surface Warfare. Research methodology includes historical data collection, data analysis, and analysis of standard procedures. Report concludes with a recommendation of exoneration or persecution of the choice of action by the Commanding Officer based on presented information.

CHAPTER 1

INTRODUCTION

Context of the Problem

The USS Vincennes CG 49 Commanding Officer (CO) ordered his crew to set condition General Quarters (GQ), the highest level of combat readiness for a modern day US Navy Warship on  

3 July, 1988.  This action was necessary to prepare the vessel to defend itself against an alleged inbound hostile air contact believed to be an Iranian Tactical Jet Fighter; furthermore, the condition creates a level of ultimate shipboard readiness in the areas of marine engineering, combat systems, and damage control. The Guided Missile Cruiser engaged the air contact with two heat seeking Standard Missile Two (SM2) Block Three Surface to Air Missiles (SAM).
  After the initial hit miss report was generated from signals analysis, communication data, and radar track data, the air contact turned out to be a civilian passenger jet said to be transporting 274 passengers and 16 crew from the costal city of Bandar Abbas in Iran to Dubai in the United Arab Emirates. 
 Some passengers were Muslim pilgrims predestined for the Holy City of Mecca in Saudi Arabia.  Upon impact, the air contact was immediately destroyed by the blast and shrapnel produced by the Continuous Rod Warheads (CRW) from the missiles.  All life on board the aircraft either died during the initial blast or drowned in the waters of the Persian Gulf near the Straights of Hormuz.  Earlier that day before the CO ordered the battle stations missiles condition, the Vincennes was ordered to also defend against four hostile Iranian patrol craft believed to be deploying floating mines capable of destroying and sinking surface vessels. Based on the Rules Of Engagement (ROE), radar profile data, communication data, known flight paths for civilian aircraft, and most important, the flight geometry of the approaching aircraft towards the USS Vincennes, this paper will examine the issues and attempt to determine if the Commanding Officer (CO) had a problem in tactical judgment to fire on the air contact. This paper will also examine the specific events that caused the CO to respond to the threat of an approaching unknown aircraft by the lack of key pieces of Identification Friend of Foe data, the lack of a plausible response from the aircraft after repeated radio warnings on several emergency frequencies, and the stressful tension caused by an earlier surface engagement against several Iranian gunboats that were designated as hostile.  Earlier during the Iran Iraq War, two other United States Naval Units on patrol in the Persian Gulf experienced the tactical enigma of the ROE; unfortunately, those units did not react in time to defend themselves and the result was a lost in life and equipment. As a preliminary for a more robust future report on this topic, this paper will also attempt to briefly probe into the mind of the Commanding Officer and determine if the decision to fire his missiles in the defense of his multi-billion dollar warship was based on tragic incidents experienced by the United States Navy in 1986 and 1987.  Having served as a Surface Warfare Officer in the United States Navy during Operations Desert Shied, Desert Saber, and Desert Storm, and currently serving in the United States Naval Reserve, the research to determine the logic of the Commanding Officer’s decision is intriguing.  The years that were personally devoted to studying Naval Warfare combat tactics, weapon systems, tactical decision making, and leadership practices under stress, brings to light a sense of duty for the mission and compassion for the victims of this particular incident.  

Statement of the Problem

This is an exploratory study where issues related to the soundness in the tactical judgment of a military leader governed by the rules of engagement and the understanding of profile, electronic, and environmental information will be addressed. In this study, the decision to deploy defensive weapons based on the analysis and interpretation of collected data will be examined.  The rules of engagement or commonly known as (ROE), is a governing doctrine that every “war fighting” commander abides by to engage a hostile force when threatened.  Regardless if that commander is a member of the United States military or any other nation’s military force.  Every “war fighting” military unit on the face of the earth follows certain rules to conduct military hostilities or to defend against aggressive forces.  The ROE is a unique and bold set of standards and directives that specifies the requirements that must be achieved in order for a Commanding Officer to make the crucial decision to be able to exercise an aggressive offensive or defensive posture of the unit that he or she commands.   The ROE is a clandestine document that specifies rules to follow when certain operational parameters posed by an aggressive force are aimed to a targeted unit while the unit operates in under certain combat conditions, these conditions range from hostile electronic emissions, intercepted communications emissions, and peculiar visual observations ascertained by belligerent forces.  The ROE are tools that coordinate the use of force, orchestrate a campaign, synergize an effort, ensure compatibility among dissimilar partners, control escalation, and strengthen political objectives. The coordinated use of force on land, at sea, and in the air can be the difference between winning and losing.
  In this case, the Commanding Officer of the USS Vincennes accomplished the objective to defend the ship against the alleged inbound hostile contact. The coordinated efforts by his Bridge personnel, Combat Information Center (CIC) personnel, and the other friendly surface units, proved effective.  However, how could a senior Captain of an extremely sophisticated vessel with the state of the art Aegis weapon system and the SPA-1 Phased Array Radar System, make such a crucial mistake to send two Surface to Air Missiles (SAMs), to the very heart of a supposedly unsuspected and non-aggressive civilian aircraft?
  What was the reason behind the civilian aircraft failure to communicate with the surface vessels when actively interrogated?  Did the Commanding Officer of the USS Vincennes follow the ROE to the letter based on his unique combat environment?

Research Questions

To facilitate this research study, the following questions will be addressed:

1. Did the Commanding Officer have a problem in tactical judgment based on the specified elements of observed data?

a. Radar data

b. Command and control data

c. Known flight paths for civilian aircraft 

d. Profile of the approaching aircraft 

2. Did the CO make the correct choice to fire his missiles against the alleged hostile air contact based on the lack of communication?

a. Identification Friend or Foe (IFF) interrogations 

b. Repeated radio communications

3. How much of the CO’s decision to fire his missiles in the defense of his ship was based on past incidents in the Persian Gulf with two other infamous attacks against US Naval Warships?

a. USS Stark missile attack

b. USS Robertson striking a magnetically influenced mine

4. Did the Commanding Officer of the USS Vincennes follow the ROE to the letter based on his unique combat environment?

CHAPTER 2

REVIEW OF THE LITERATURE

The Environment

The environment that the USS Vincennes CG 49 was operating in on 3 July 1988 was hostile and constantly filled with the dangers of operating in the Persian Gulf during a shooting war between Iran and Iraq.  Having served in the United States Navy during the Persian Gulf War between 1990 and 1991, it is a known fact that combat units operating in a hostile region are governed by an enormously strict set of standards that sets a precedence for actions to be carried out if that unit is challenged to defend itself against an aggressive force in combat.  The rules of engagement clearly state that each Commanding Officer’s first responsibility is for the safety of the ship and crew under command.
  The ROE also makes a bold statement that a Commander must establish directives that are neither restrictive nor permissive, that do not leave their forces either vulnerable to attack or inhibit judgment, and do not inadvertently harm political or operational objectives.
  The rules of engagement are the tools needed to decisively coordinate a combat units actions with other supporting combatants, centralize the objective so that all participating units will be fully versed on the actions and tasks that must be carried out based on the area of responsibilities, ensure that compatibility among dissimilar participants are accurately integrated into the overall battle plan, and the coordination of sea, air, and land forces is set in place to achieve ultimate victory over belligerent forces against the United States of America and her allies.  Rules of engagement 

are directives issued by competent military authorities who delineate the circumstance and limitation under which United States forces will initiate and /or continue combat engagements with other forces encountered. Generally, they address when, where, against whom, and how force can be deployed to neutralize the aggressive force.
  In the case with the USS Vincennes, the environment was extremely hostile due to the fact that at 2:10 a.m. EDT on the 3 July 1988, the Pentagon reported that four Iranian Boghammar gunboats fired on a helicopter on a routine reconnaissance mission.  The helicopter was part of the air assault and reconnaissance attachment assigned to the Vincennes.
  The helicopter flew back to the cruiser undamaged.  It was observed that these gunboats were deploying floating mines capable of sinking surface vessels.  The Commanding Officer of the Vincennes, Captain Will Roger III USN, now had to act based on the environment.  He used the radar sensor data that tracked the position of friendly, hostile, and unknown units from his own ship, communication data from supporting units, and visual observation information from the helicopter crews, to initiate the ROE based on the deliberate aggressive force against a United States Navy reconnaissance helicopter.  The Vincennes and a smaller warship, the USS Elmer Montgomery a Guided Missile Fast Frigate, closed in on the aggressive gunboats and engaging them with five inch and seventy-six millimeter guns, sinking two and damaging two.  During any actual combat engagement against an aggressive force, several actions occur onboard a United States Navy ship. First the ship must set a complete level of structural soundness to pre-isolate working sections inside the skin of the ship from any damage that may occur during combat; this is commonly known as material condition “Zebra,” which 

occurs at General Quarters.  Second, all hands must rush to designated battle stations and don various articles of gear to provide protection against fire, flooding, and enemy fire. Third and final, personnel responsible for developing a targeting solution and deploying weapons against an aggressive force are severely pressured to develop tactics needed to defend the ship. The ingredients of fear of the unknown, stress of developing solutions under pressure, and a gung-ho attitude for duty and mission, play an important part in deciding the correct actions to take when an operational environment is deemed hostile and the imperativeness to initiate the rules of engagement become paramount.  In order for unit Commanders to be effective, they must foremost be able to access the data necessary to make a decision when it is needed, where it is needed, and in the form it is needed.  The data must be integrated and organized so it is useful to develop options based on the problems that face the unit Commanders.  The information must be meaningful, timely, and organized in a way to be consistent with how it is used.  The effects that the operational environment may have on tactical decision makers complicate how the decision maker applies the information to the mission objectives.  The environment of the Vincennes in 1988 was filled unknowns, stress, and fear, based on the speed in which the environment developed.  The threat posed by known anti-ship missiles capable of traveling at three times the speed of sound, floating mines and unseen submerged mines designed to destroy surface vessels on contact, and the harshness of the natural weather factors on critical shipboard electronic and propulsion systems, added unprecedented amounts of pressure on the Commanding Officer.   

The Aircraft Engagement

The USS Vincennes “Skipper” and crew were now motivated with their responsibilities to “fight the ship” against any hostile attacking force.   Captain Rogers spent his career preparing for combat.  Commissioned in 1965 at the age of 27, Rogers came late to the Navy, but made up for lost time with a gung-ho attitude and friends in the high command, after a staff tour serving the Chief of Naval Operations at the Navy Command Center located in the Pentagon.
  In 1987, Rogers won command of the Vincennes the state of the art 2 billion-dollar Aegis Cruiser.  Having command of such a sophisticated ship was a paramount requirement to achieve the rank of flag officer in the Surface Warfare Officer community.  Captain Rogers, who like many peacetime Naval Officers, had never been under actual combat fire, longed to see action.  At 2:47 a.m. EDT, the Iranian Airbus took off from Bandar Abbas with 290 passengers and crew on board.  Bandar Abbas also served as a large Iranian Naval Base on the northern cost of the Straits of Hormuz.  The airfield on the Naval Base was used for both passenger airliners and high performance tactical aircraft capable of firing the deadly Excocet anti-ship missile.
  This is the same type of missile that slammed into the USS Stark in early 1987 killing 37 American Sailors serving on board, after an Iraqi fighter aircraft fired mistakenly on the Fast Frigate.  The Vincennes just 60 nautical miles away detected a radar blip with its SPA-1 radar system.  It immediately began to display vital tactical information about the radar blip, bearing from the ship in true and relative degrees, range from the ship in nautical miles, speed of the aircraft, altitude of the aircraft, and most important Identification Friend or Foe data.  A Combat Information Center team member checked the civilian air logbook of commercial flight schedules, and did not see or missed seeing Iranian Flight 655 (IR-655.)
   In this case, the unknown air contact was not the producing the all-important IFF signal. All civilian aircraft have incorporated within the suite of avionics a transponder, a type of radar beacon that automatically communicates to an IFF integration signal.
  To distinguish friend or foe, radar employed and interrogator-transponder systems operates at a different set of discrete frequencies, the “friend” being the transponder-equipped craft and the “foe” the craft that does not have the special electronic signal.
  The term challenge and replay works in such a way that the interrogatee will automatically respond or replay to an interrogators challenge signal.  During this process, the vital information about the type of aircraft is shared to any military unit operating in the area of interest.  In this case, near the waters of the Straits of Hormuz, Vincennes did not receive the vital “friend” signal.  This fact now added to the already stressful environment following a naval gunfire engagement against a now known hostile attacking force.  Captain Rogers coordinated with the USS Montgomery to begin attempting to communicate with the unknown contact via radio.  Vincennes broadcast its warnings by voice radio, using the emergency UHF and VHF channels that aircraft crews would hear if they followed standard practice of monitoring those frequencies.  Three warnings were sent over the civilian emergency channel and four over the military frequency designated as “Guard.”
  

The Deciding Factors

All attempts failed to make radio contact with the unknown aircraft.  Based on no IFF transponder challenge and reply information, and after repeated attempts to communicate with the unknown aircraft on several emergency civilian and military frequencies. Captain Rogers had to make two critical decisions based on the observed information from the analysis of collected radar telemetry data that determined the geometry of the approaching aircraft towards the cruiser, the conformation of not detecting the proper identification signals from the aircraft, and the earlier hostile actions from the enemy Iranian gunboats.  The first decision was to designate the air contact from unknown to hostile, using the Navy Tactical Data System (NTDS), which is the shipboard combat direction system.  The second decision would be the most difficult, to fire on the approaching hostile aircraft.  The Captain of a ship is ultimately responsible the actions and the well being of the crew.  He was the final voice of command.  He had to determine what the course of action would be based on the ROE; furthermore, he had to be confident with his decision in the eyes of the Sailors under his command. The rules of engagement clearly stated that he was to engage any hostile aggressive forces that threaten the safety of his ship and crew.   Captain Rogers had to make a tactical decision and use his judgment as an experienced Surface Warfare Officer to either defend his ship against an unknown aircraft that had a threatening profile, or risk being hit by a air to surface missile that the unknown aircraft could have carried in its combat load out. The typical combat load out for an Iranian aircraft of that period was typically a combination of air to air and air to surface ordinance.  Based on the electronic signals emissions from the exact bearing in true degrees of the unknown aircraft towards the Vincennes, the contact was designated as an Iranian F-14 fighter aircraft.  This version of fighter aircraft is very similar to the United States F-14 Tomcat. The Tomcat is a Carrier based air superiority fighter, capable of flying twice the speed of sound and track and engage two dozen hostile targets simultaneously.  The Iranian F-14 had basically the same types of combat capabilities as the American version.  It is assumed that this aircraft was more than likely sold to the former Shaw of Iran before the Iranian revolution. This type of aircraft posed a significant threat to US Naval units and defenseless oil tankers operating in the Persian Gulf. Admiral Vern Clark, the Commander of the Joint Chiefs of Staff during the incident, explained to members of Congress that he “strongly emphasized that each commanding officer’s first responsibility was to the safety of his ship and crew. If he was to err, it was to be on the side of protecting his people….ships’ captains are expected to make forehanded judgments, and if they genuinely believe they are under threat, to act aggressively.”
  The Navy had ended the career of Commander Glenn Brindel of the Stark in, charging that he had not adequately defended his ship against an incoming missile. Admiral William M. Fogarty, head of the team investigating the Vincennes incident, justified Rogers’ action, testifying before the Senate Armed Services Committee that not only was “the commanding officer [of the Stark] criticized for not taking timely action” but that Iran had recently “intentionally and maliciously planted mines which severely damaged the Bridgeton and the Samuel B. Roberts.” In such a charged atmosphere, one can perhaps understand the Vincennes’ aggression.
  An example is that of the commercial tanker BRIDGETON during the Navy's 1987 deployment to the Persian Gulf to escort re-flagged Kuwaiti oil tankers. The BRIDGETON struck a mine and nearly sank in July 1987.
 In 1988, the frigate USS SAMUEL B. ROBERTS (FFG-58) was damaged by a moored contact mine on 14 April. It cost $52.1 million to transport and repair her -- one-sixth of what it cost to build her from the keel up. The ROBERTS was out of service for 17 months. By contrast, the cost of the mine that did the damage was less than $1,5000.00.
 The geometric profile of the aircraft was based on the radar return signal information being processed by Vincennes fire control computer systems. Due to the range of the aircraft from the cruiser, the air contact could not be visually identified.  The aircraft could only be identified by the critical IFF transponder signal.  According to the Vincennes telemetry readings, the unknown aircraft was decreasing in altitude from 14000 feet to 9000 feet, and increasing speed from 350 knots to 450 knots, with a decreasing range and constant true bearing to the Cruiser.  Earlier passive radar signals data had also determined that an Iranian 

F-14 Fighter had taken off from the same Iranian Naval Base in Bandar Abbas.  Based on the profile of the approaching aircraft and recommendations from his Combat Information Center, the unknown air contact was assigned a track number and designated from an unknown air contact to a hostile air contact.  Since 1987 until present day, every Naval Officer in the Surface Warfare Community had to review the tragedy of the USS Roberts and the USS Stark.  Both maritime incidents were required study at the Surface Warfare Officers School and Engineering Officer of the Watch School.  The purposes of these schools were to train future Surface Warfare Officers in the areas of marine engineering, combat systems, damage control, leadership and management.  These schools were required in my personal training curriculum to become a qualified Surface Warfare Officer.    The US military since 1986, and up to the period of the Vincennes incident, has won steadily increasing authority to confront aggressive Iranian military behavior in the Persian Gulf, but the dilemma over “when to shoot” has plagued US commanders since the USS Stark failed to defend itself against a missile attack by an Iraqi jet that killed 37 American Sailors in May 1987.
  During the time of the Vincennes incident, U.S. commanders operated in a small and crowed war zone that became more dangerous with new orders from the Reagan administration to prevent Iran from exploiting U.S. policy in that region of the world.  This action by the Reagan administration caused the US to protect non- US registered ships from attacks in the Straights of Hormuz.  The Straights posed a very dangerous threat to any ships operating in the region due to large numbers of Iranian and Iraqi anti-ship missile batteries on shore, and a heavy concentration of sea mines. Based on the known flight parameters, an engagement against hostile gunboats, the lack of communication responses, and no IFF supporting data, the Commanding Officer switched from battle stations guns to battle stations missiles. He determined that the gunboats were no longer a significant threat to the ship.  The Vincennes now acquired the air contact with its fire control radar; assigned two SM2 Standard Missiles, developed a fire control solution, and launched the missiles at what was thought to be an inbound hostile air contact.  The missiles hit the target and the aircraft was destroyed.  The shrapnel and the concussion produced by the blast ripped through the skin of the aircraft and all life onboard was lost or drowned in the waters of the Persian Gulf. This factual data in the literature review is the basis for the following statement.  Based on the presented data of electronic signals, radar information, the description of the combat environment, and the hostile aggressiveness of the Iranian gunboat, Captain Rogers followed the rules of engagement and made acceptable decisions during this incident.  He believed that his ship was in danger of being acquired by an aggressive aircraft.  In a world of high speed missile engagement, Captain Rogers did not have time on his side.   Based on the collected data by his CIC staff, a decision had to be made in less than 30 seconds or possible take massive damage by an exploding anti-ship missile.  Unfortunately, the specifics of the variables involved during this incident produced the reaction that caused the loss of life. It is not common practice for Officers in the United States Navy to engage a vessel, land based area of interest, or air contact without the threat of imminent attack, or the immediate urgency to neutralize a target that has been unanimously designated as an enemy based on a deceleration of War or a enemy target based on the guidelines of a combat operations campaign to achieve a political objective.  It is my opinion the CO’s actions were acceptable and his choice should be exonerated. 

Definition of Terms and Acronyms 

Admiral: 

The highest rank for an Officer in the United States Navy or the United States Cost Guard.  Equivalent to a General in the Army, Marine Corps, and Air Force.  The commander and chief of the fleet.

Bridge: 

The primary control station of a ship responsible for maneuvering, command and control functions, and navigation. 

Captain: 

An officer of any rank that commands a military vessel.   A commissioned officer in the Navy above the rank of Commander and below the rank of Rear Admiral Lower Half.  

Carrier:  

The largest of all naval vessels capable of carrying a complete combat air wing of a variety of fixed and rotor wing aircraft.  Normally nuclear powered vessels stretching the length greater than 400 yards long.

CIC: 

Combat Information Center is a command and control space onboard all US Naval Vessels, the mission of CIC is to collect, analyze and disseminate combat information data.

CG:  

Guided Missile Cruiser a surface ship composed of surface to air missiles designed to guide the missiles to designated air targets

CRW: 

Continuous Rod Warhead composed of razor sharp linkages designed to sever the wings off of enemy aircraft

Cruiser:  

A type of fast ship with multiple combat roles in the areas of air, surface, and sub-surface warfare

Excocet:  

A type of air to surface missile or surface to surface missile designed by France used to attack ships at sea.  The excocet has a range of about 40 nautical miles. 

Five Inch Guns: 

The largest conventional gun incorporated in US Naval warships weapons system package.  The gun is primarily used for surface targets in a Naval Gunfire Support Role.  It shots a mixture of High explosive projectiles, and penetrating rounds.  The Vincennes carries this type of gun forward and aft as part of the ships weapons systems.

Fast Frigate Guided Missile (FFG):

Smaller in size than a cruiser with shorter range missiles for anti-air warfare engagements

General Quarters (GQ):

The highest level of combat readiness for a Naval Warship

Identification Friend or Foe (IFF):

A special radar signal designed to identify friendly civilian 

Knots:

A unit of speed equal to 1.15 statue miles per hour
Naval Tactical Data System (NTDS):

The US Navy’s combat direction system

Radio detection and ranging (Radar):  

Transmits and receives radio transmissions from the same antenna to detect bearing in degrees and range in miles of detected contacts.

Search Phased Array Radar (SPA-1)

Extremely powerful phased array search radar with a look range greater than three hundred nautical miles.  It primarily gives a continuous picture of an area of interest.  It is used to detect altitude, range, speed, and bearing of surface and air contacts.

Seventy–Six Millimeter Gun (76MM):

The typical size gun used on board US Naval Fast Guided Missile frigates.  The ordnance has an outside diameter of 76 millimeters.

Skipper:

Slang word for the Commanding Officer of a vessel 

Surface to Air Missiles (SAM):  

Have a range between 60 and 120 nautical miles at speeds up to 3600 miles per hour.  Normally used to destroy high speed air targets. 

USS

United States Ship
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